This Page Is Inserted by IFW Operations 
and is not a part of the Official Record 

BEST AVAILABLE IMAGES 

Defective images within this document are accurate representations of 
the original documents submitted by the applicant. 

Defects in the images may include (but are not limited to): 

• BLACK BORDERS 

• TEXT CUT OFF AT TOP, BOTTOM OR SIDES 

• FADED TEXT 

• ILLEGIBLE TEXT 

• SKEWED/SLANTED IMAGES 

• COLORED PHOTOS 

• BLACK OR VERY BLACK AND WHITE DARK PHOTOS 

• GRAY SCALE DOCUMENTS 

IMAGES ARE BEST AVAILABLE COPY. 



As rescanning documents will not correct images, 
please do not report the images to the 
Image Problem Mailbox. 



® 



J 



Europalsches Patentamt 
European Patent Office 
Office europ€en des brevets 



© Publication number: 



illilllll 

0 463 756 A1 



EUROPEAN PATENT APPLICATION 



© Application number: 91305137.1 
@ Date of filing: 07.06.91 



© int. CI. 5 : C07D 487/04, A61K 31/505, 
A61K 31/635 



© Priority: 20.06.90 GB 9013750 


.a 

© BE CH DE DK ES FR GR IT LI LU NL SE AT 


© Date of publication of application: 


© Inventor: Bell, Andrew Simon 


02.01.92 Bulletin 92/01 


Pfizer Central Research 


© Designated Contracting States: 


Sandwich, Kent CT13 9NJ(GB) 


Inventor: Brown, David, Dr. 


AT BE CH DE DK ES FR GB GR IT LI LU NL SE 


Pfizer Central Research 


© Applicant: Pfizer Limited 


Sandwich, Kent CT13 9NJ(GB) 


Inventor: Terrett, Nicholas Kenneth, Dr. 


Ramsgate Road 


Pfizer Central Research 


Sandwich Kent CT13 9NJ(GB) 


Sandwich, Kent CT13 9NJ(GB) 


© GB 




Applicant: PFIZER INC. 


© Representative: Moore, James William, Dr. 


235 East 42nd Street 


Pfizer Limited Ramsgate Road 


New York, N.Y. 10017(US) 


Sandwich Kent CT1 3 9 N J(GB) 



CO 
in 



Q- 
LU 



© Pyrazolopyrimidinone antianginal agents. 

© Compounds of the formula: 




(I) 



wherein R 1 is H, C1-C3 alkyl, C3-C5 cycloalkyl or C1-C3 perfluoroalkyl; R 2 is H, C1-C& alkyl optionally substituted 
by OH, C1-C3 alkoxy or C3-C& cycloalkyl, or Ci-Ca perfluoroalkyl; R 3 is C1-C6 alkyl, Cs-C* alkenyl, C3-C& 
alkynyl, C3-C7 cycloalkyl, Ci-C& perfluoroalkyl or (C3-C6 cycloalkyl)Ci-C& alkyl; R 4 taken together with the 
nitrogen atom to which it is attached completes a pyrrolidinyl, piperidino, morpholino, or 4-N-(R 6 )-piperazinyl 
group; R 5 is H, Ci-C* alkyl, C1-C3 alkoxy, NR 7 R 8 , or CONR 7 R 8 ; R 6 is H, Ci-C 6 alkyl, (C1-C3 alkoxy) C 2 -C 6 
alkyl, hydroxy C 2 -C G alkyl, (R 7 R 8 N)C 2 -C 6 alkyl, (R 7 R 8 NCO)Ci-C 6 alkyl, CONR 7 R 8 , CSNR 7 R 8 or C(NH)NR 7 R 8 ; 
R 7 and R 8 are each independently H, C1-C4 alkyl, (C1-C3 alkoxy)C 2 -C 4 alkyl or hydroxy C 2 -C* alkyl; and 
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pharmaceutical^ acceptable salts thereof, are selective cGMP PDE inhibitors useful in the treatment of 
cardiovascular disorders such as angina, hypertension, heart failure and atherosclerosis. 
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This invention relates to a series of pyrazolo[4,3-d]pyrimidin-7-ones, which are potent and selective 
inhibitors of cyclic guanosine 3\5'-monophosphate phosphodiesterase (cGMP PDE), having utility in a 
variety of therapeutic areas including the treatment of various cardiovascular disorders such as angina, 
hypertension, heart failure and atherosclerosis. 

5 The compounds of the invention exhibit selectivity for inhibition of cGMP PDEs rather than cyclic 
adenosine 3\5'-monophosphate phosphodiesterases (cAMP PDEs) and, as a consequence of this selective 
PDE inhibition, cGMP levels are elevated, which in turn can give rise to beneficial platelet anti-aggregatory, 
anti-vasospastic and vasodilatory activity, as well as potentiation of the effects of endothelium-derived 
relaxing factor (EDRF) and nitrovasodilators. Thus the compounds have utility in the treatment of a number 

w of disorders, including stable, unstable and variant (Prinzmetal) angina, hypertension, congestive heart 
failure, atherosclerosis, conditions of reduced blood vessel patency e.g. post-percutaneous transluminal 
coronary angioplasty (post-PTCA), peripheral vascular disease, stroke, bronchitis, chronic asthma, allergic 
asthma, allergic rhinitis, glaucoma, and diseases characterised by disorders of gut motility, e.g. irritable 
bowel syndrome (IBS). 

75 European patent application EP-A-0201188 discloses certain pyrazolo[4,3-d]pyrimidin-7-ones as ad- 
enosine receptor antagonists and PDE inhibitors, useful in the treatment of cardiovascular disorders such as 
heart failure or cardiac insufficiency. However these compounds are neither particularly potent PDE 
inhibitors, nor are they claimed to be selective inhibitors of cGMP PDE. 
The compounds of the present invention are of the formula (I): 

20 



25 



30 



35 




wherein 

R 1 is H, C1-C3 alkyl, C3-C5 cycloalkyl or C1-C3 perfluoroalkyl; 
40 R 2 is H, Ci-Ce alkyl optionally substituted by OH, C1-C3 alkoxy or Cs-Cs cycloalkyl, or C1-C3 perfluoroalkyl; 
R 3 is Ci-C 6 alkyl, Cs-Ce alkenyl, C 3 -Cs alkynyl. C3-C7 cycloalkyl, Ci-C& perfluoroalkyl or (C 3 -C 6 cycloalkyl)- 
Ci-C 6 alkyl; 

R 4 taken together with the nitrogen atom to which it is attached completes a pyrrolidinyl, piperidino, 
morpholino, or 4-N-(R 6 )-piperazinyl group; 
45 R 5 is H, C1-C4 alkyl, C1-C3 alkoxy, NR 7 R 8 , or CONR 7 R 8 ; 

R 6 is H, Ci-C 6 alkyl, (C1-C3 alkoxy) C 2 -C 6 alkyl, hydroxy C 2 -C 6 alkyl, (R 7 R 8 N)C 2 -C 6 alkyl, (R 7 R 8 NCO)Ci- 
C$ alkyl, CONR 7 R 8 , CSNR 7 R 8 or C(NH)NR 7 R 8 ; 

R 7 and R 8 are each independently H, C1-C4 alkyl, (C1-C3 alkoxy)C 2 -C4 alkyl or hydroxy C 2 -C+ alkyl; 

and pharmaceutical^ acceptable salts thereof. 
50 In the above definition, unless otherwise indicated, alkyl or perfluoroalkyl groups having three or more 

carbon atoms may be straight or branched chain. In addition alkenyl or alkynyl groups having four or more 

carbon atoms, or alkoxy groups having three carbon atoms, may be straight or branched chain. 

The compounds of formula (I) may contain one or more asymmetric centres and thus they can exist as 

enantiomers or diastereoisomers. The invention includes both mixtures and separate individual isomers. 
55 The compounds of formula (I) may also exist in tautomeric forms and the invention includes both 

mixtures and separate individual tautomers. 

Also included in the invention are radiolabeled derivatives of compounds of formula (I) which are 

suitable for biological studies. 
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The pharmaceutical^ acceptable salts of the compounds of formula (I) which contain a basic centre are 
acid addition salts formed with pharmaceutically acceptable acids. Examples include the hydrochloride, 
hydrobromide, sulphate or bisulphate, phosphate or hydrogen phosphate, acetate, citrate, fumarate, glu- 
conate, lactate, maleate, succinate and tartrate salts. Compounds of the formula (I) can also provide 
5 pharmaceutically acceptable metal salts, particular alkali metal salts, with bases. Examples include the 
sodium and potassium salts. 

A preferred group of compounds of the formula (I) is that wherein is H, methyl or ethyl; R 2 is C1-C3 
alkyl optionally substituted by OH or methoxy; R 3 is C2-C3 alkyl or allyl; R 4 taken together with the nitrogen 
atom to which it is attached completes a piperidino or 4-N-(R 6 ) piperazinyl group; R 5 is H, NR 7 R 8 or 
to CONR 7 R 8 ; R 6 is H, C1-C3 alkyl, hydroxy C2-C3 alkyl, CONR 7 R 8 .CSNR 7 R 8 or C(NH)NR 7 R 8 ; and R 7 and R 8 
are each independently H or methyl. 

A particularly preferred group of compounds of the formula (I) is that wherein R 1 is methyl; R 2 is n- 
propyl; R 3 is ethyl, n-propyl or allyl; R 4 taken together with the nitrogen atom to which it is attached 
completes a 4-N-(R 6 ) piperazinyl group; R 5 is H; and R 6 is H, C1-C3 alkyl or 2-hydroxyethyl. 
15 Especially preferred individual compounds of the invention include: 

5-[2-allyloxy-5-(4-methylpiperazinylsulphonyl)phenyl]-1-methyl-3-n-propyl-1 ,6-dihydro-7H-pyrazolo[4,3- 
d]pyrimdin-7-one; 

5-[2^thoxy-5-(piperazinylsulphonyl)phenylH^ 
pyrimidin-7-one; 
20 5-[2-ethoxy-5-(4-methylpiperazinylsulphonyl)p^ 
pyrimidin-7-one; 

5-{2-ethoxy-5-[4-(2-propyl)piperazinylsulphonyn^ 
[4,3-d]pyrimidin-7-one; 

5-{2-ethoxy-5-[4-(2-hydroxyethyl)piperazinylsulphonyl]phenyl}-1-methyl-3-n-propyM ,6-dihydro-7H- 
25 pyrazolo[4,3-d]pyrimdin-7-one; 

l-methyl-545~piperaziny!sulphonyl)-2-n-propoxyphenyl^^ 
pyrimidin-7-one; 

and 5-{5-[4-(2-hydroxyethyl)pipera2inylsulphony 
pyrazolo[4,3-d]pyrimidin-7-one. 
30 The compounds of the general formula (I) may be prepared by the reaction of a compound of the 
general formula (II): 



35 



40 




(U) 



S0 2 Y 



(wherein R\ R 2 and R 3 are as previously defined, and Y represents a halogen atom, preferably a chlorine 
atom) with a compound of the general formula (III): 



50 




(III) 



55 

wherein R* and R 5 are as previously defined. 

The reaction is generally carried out at room temperature, preferably in the presence of a solvent, for 
example an alkanol containing one to three carbon atoms, using an excess of (III) to scavenge the acid by- 
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product (HY). 

Compounds of the general formula (II) may be prepared from compounds of the general formula (IV): 



5 



10 




(IV) 



15 (wherein R\ R 2 and R 3 are as previously defined) by the application of known methods for the introduction 
of a SO2Y group (wherein Y is as previously defined) into an aromatic ring, for example, when Y represents 
a chlorine atom, by the action of chlorosulphonic acid at or near 0°C. 

When R 3 is a group susceptible to removal under the chlorosulphonylation conditions, e.g. allyl, said 
group can be introduced in the final stage of the synthesis. Thus the phenol of the general formula (IV), 

20 wherein R 3 is H, and R 1 and R 2 are as previously defined, which is obtainable by Pd* -mediated 
deprotection of the O-allyl analogue as illustrated by Example 25, is chlorosulphonylated to provide a 
compound of the general formula (II), wherein Y is CI, R 3 is H, and R 1 and R 2 are as previously defined. The 
latter is then reacted with the appropriate amine (III) to afford a compound of the general formula (I), 
wherein R 3 is H, and R\ R 2 , R 4 and R s are as previously defined, which is finally Oalkylated to furnish a 

25 compound of the general formula (I), wherein R\ R 2 , R 3 , R 4 and R s are as defined for formula (I). The 
alkylation may be effected under standard conditions using the appropriate alkyl halide, e.g. allyl bromide, 
in the presence of a base such as potassium carbonate, in a suitable solvent, e.g. 2-butanone, at the reflux 
temperature of the reaction mixture. Alternatively, the alkylation may be achieved under conventional 
Mitsunobu reaction conditions. 

30 In the case of other compounds of formula (IV) which may be incompatible with the chlorosul- 
phonylation reaction conditions, e.g. those wherein R 2 is hydroxy Ci-Cs alkyl, the hydroxy group can be 
protected with an acyl group such as acetyl or benzoyl. Said protecting group is subsequently removed at 
the final stage of the synthesis, under standard base hydrolysis conditions, to give compounds of the 
general formula (I) wherein R 2 is hydroxy Ci-C& alkyl, and R\ R 3 . R 4 and R 5 are as defined for formula (I). 

35 These latter compounds may also be obtained incidentally, as by-products, by chlorosulphonylation of the 
corresponding alkoxy analogues, i.e. compounds of the general formula (IV) wherein R 2 is (C1-C3 alkoxy)C t - 
Cs alkyl, followed by reaction of the crude product with the required amine (III), as illustrated by Example 
48. 

Compounds of the general formula (IV) may be prepared from compounds of the general formula (V): 

40 



45 



50 




55 

(wherein R\ R 2 and R 3 are as previously defined) by the application of known cyclisation methods for 
pyrimidinone ring formation. Thus, for example, the cyclisation may be effected by the treatment of (V) with 
a base such as sodium hydroxide or potassium carbonate, optionally in the presence of hydrogen peroxide, 
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in an ethanol-water medium at reflux temperature . for 2-40 hours. Under these conditions the related nitrile 
of general formula (VI), wherein R\ R 2 and R 3 are as previously defined, may also be employed as the 
precursor to (IV). 

In an alternative cyclisation procedure, compounds of the general formula (IV) may be obtained by 
treatment of (V) with polyphosphoric acid at or near 140 P C for 6-18 hours. 

Compounds of the general formulae (V) and (VI) may be prepared from compounds of the general 
formulae (VII) and (VIII) respectively: 



w 



15 



« 2 N 



U 2 N 



NX 
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(VII) 



(VIII) 



(wherein R 1 and R 2 are as previously defined) by reaction with a compounds of general formula (IX): 
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COY 



(IX) 

(wherein R 3 and Y are as previously defined). 

The reaction is generally carried out using an excess of (IX) in the presence of an excess of an aliphatic 
tertiary amine such as triethylamine to act as scavenger for the acid by-product (HY), optionally in the 
presence of a catalyst such as 4-dimethylamino-pyridine, in an inert solvent such as dichloromethane at 0°C 
to 25°C for 2-6 hours. 

The amines of formula (III), the aminopyrazoles of formulae (VII) and (VIII), and the acyl halides of 
formula (IX), when not commercially available, can be obtained by conventional synthetic procedures, in 
accordance with literature precedent, from readily accessible starting materials using standard reagents and 
reaction conditions. 

Certain of the compounds of the general formula (I), wherein R* taken together with the nitrogen atom 
to which it is attached completes a 4-N-(R 6 )-pipera2inyl group and R 6 is as previously defined but not 
hydrogen, may be prepared directly from the corresponding 4-N-unsubstituted piperazine analogue, that is 
a compound of the general formula (I) wherein R 6 is hydrogen, using appropriate standard synthetic 
procedures. 

All of the above reactions are entirely conventional and appropriate reagents and conditions for their 
performance can readily be established by reference to standard text books and to the examples provided 
hereafter. Alternatives and variations will also be evident to the person skilled in the art to enable all the 
compounds defined by formula (I) to be prepared. 

The biological activities of the compounds of the present invention were determined by the following 
test methods. 

Phosphodiesterase activity 



Compound affinities for cGMP and cAMP PDEs are assessed by determination of their ICso values (the 
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concentration of inhibitor required for 50% inhibition of enzyme activity). The PDE enzymes are isolated 
from rabbit platelets and rat kidney, essentially by the method of WJ. Thompson et al. (Biochem., 1971 10. 
311). The calcium/calmodulin (Ca/Cam)-independent cGMP PDE and the cGMP-inhibited cAMP PDE 
enzymes are obtained from rabbit platelets whilst, of the four major PDE enzymes of the rat kidney, the 
5 Ca/CAM-dependent cGMP PDE (fraction I) is isolated. Assays are performed using a modification of the 
"batch" method of W.J. Thompson and M.M. Appleman (Biochem., 1979, 18, 5228). Results from these 
tests show that the compounds of the present invention are potent and selective inhibitors of both cGMP 
PDEs. 

10 Platelet anti-aggregatory activity 

This is assessed by the determination of a compound's ability to inhibit platelet aggregation in vitro 
induced by platelet activating factor (PAF), and to potentiate the platelet antiaggregatory action in vitro of 
activators of guanylate cyclase such as nitroprusside and EDRF. Washed platelets are prepared essentially 
75 by the method of J.F. Mustard et aK (Methods in Enzymol.. 1989, 169, 3) and aggregation is determined 
using standard turbidimetric techniques as described by G.V.R. Born, J. Physiol. (Lond), 1962. 162. 67P. 

Antihypertensive activity 

20 This is assessed following intravenous or oral administration of a compound to spontaneously hyperten- 
sive rats. Blood pressure is recorded via a cannula implanted in the carotid artery of either conscious or 
anaesthetised animals. 

For administration to man in the curative or prophylactic treatment of angina, hypertension or 
congestive heart failure, oral dosages of the compounds will generally be in the range of from 4-800 mg 

25 daily for an average adult patient (70 kg). Thus for a typical adult patient, individual tablets or capsules 
contain from 2-400 mg of active compound, in a suitable pharmaceutically acceptable vehicle or carrier, for 
administration in single or multiple doses, once or several times per day. Dosages for intravenous, buccal or 
sublingual administration will typically be within the range of from 1-400 mg per single dose as required. In 
practice the physician will determine the actual dosing regimen which will be most suitable for an individual 

30 patient and it will vary with the age, weight and response of the particular patient. The above dosages are 
exemplary of the average case but there can be individual instances in which higher or lower dosage 
ranges may be merited, and such are within the scope of this invention. 

For human use, the compounds of the formula (I) can be administered alone, but will generally be 
administered in admixture with a pharmaceutical carrier selected with regard to the intended route of 

35 administration and standard pharmaceutical practice. For example, they may be administered orally, 
buccally or sublingually. in the form of tablets containing excipients such as starch or lactose, or in capsules 
or ovules either alone or in admixture with excipients, or in the form of elixirs or suspensions containing 
flavouring or colouring agents. The compounds may also be injected parenterally, for example intra- 
venously, intramuscularly, subcutaneously or intracoronarily. For parenteral administration, they are best 

40 used in the form of a sterile aqueous solution which may contain other substances, for example enough 
salts or glucose to make the solution isotonic with blood. 

Thus in a further aspect the invention provides a pharmaceutical composition comprising a compound 
of the formula (I), or a pharmaceutically acceptable salt thereof, for use in medicine, particularly for the 
treatment of angina, hypertension or congestive heart failure, in a human being. 

4$ The invention further includes the use of a compounds of the formula (I), or a pharmaceutically 
acceptable salt thereof, for the manufacture of a medicament for the treatment of stable, unstable and 
variant (Prinzmetal) angina, hypertension, congestive heart failure, athersclerosis, stroke, peripheral vascular 
disease, conditions of reduced blood vessel patency e.g. post-PTCA, chronic asthma, bronchitis, allergic 
asthma, allergic rhinitis, glaucoma, or diseases characterised by disorders of gut motility, e.g. IBS. 

so The preparation of the compounds of the invention will now be more particularly illustrated by reference 
to the following experimental Examples. The purity of the compounds was routinely monitored by thin layer 
chromatography (TLC) using Merck Kieselgel 60 F 2 s* plates. 1 H-Nuclear magnetic resonance spectra were 
recorded using a Nicolet QE-300 spectrometer and were in all cases consistent with the proposed 
structures. 

55 

EXAMPLE 1 

l-Methyl-3-n-propylpyrazole-5-carboxylic acid ethyl ester 
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A mixture of 3-n-propylpyrazole-5-carboxylic acid ethyl ester (24.1 g, 0.132 mol) (prepared by the 
method of Chem. Pharm. Bull.. 1984, 32, 1568) and dimethyl sulphate (16.8 g. 0.133 mol) were heated to 
90 *C for 2.5 hours. The mixture was dissolved in dichloromethane and the solution washed with sodium 
carbonate solution. The organic phase was separated, dried (MgSOO and evaporated under vacuum to give 
5 a solid. Chromatography on silica gel (300 g), eluting with dichloromethane gave the product as a colourless 
oil (20.4 g. 79%). Rf 0.8 (silica; dichloromethane, methanol, acetic acid; 80:20:1). 

EXAMPLE 2 

10 1 -Methyl-3-n-propylpyrazole-5-carboxylic acid 

1-Methyl-3-n-propylpyrazole-5-carboxylic acid ethyl ester (20.2 g, 0.10 mol) was suspended in 6N 
aqueous sodium hydroxide solution (50 ml, 0.30 mol). The mixture was heated to 80 # C for 2 hours then 
diluted with water (50 ml) and acidified with concentrated hydrochloric acid (25 ml). Filtration gave the 
is carboxylic acid as pale brown crystals (12.3 g, 71%), m.p. 150-154° C. Found: C.56.99; H.7.25; N.16.90. 
C 8 Hi2N 2 0 2 requires C.57.13; H.7.19; N.16.66%. 

EXAMPLE 3 

20 1-Methyl-4-nitro-3-n-propylpyrazole-5-carboxylic acid 

1-Methyl-3-n-propylpyrazole-5-carboxylic acid (12.1 g, 0.072 mol) was added portionwise to a mixture of 
oleum (13 ml) and fuming nitric acid (11 ml), keeping the temperature below 60* C. After the addition, the 
mixture was heated at 60* C overnight and then cooled to room temperature before being poured onto ice. 
25 Filtration of the precipitate gave the nitropyrazole as a white solid (11.5 g, 75%), m.p. 124-127° C. Found: 
C.45.43; H.5.22; N,19.42. CaHuNaO* requires C.45.57; H.5.20; N,19.71%. 

EXAMPLE 4 

30 1-Methyl-4-nitro-3-n-propylpyrazole-5-carboxamide 

1-Methyl-4-nitro-3-n-propylpyrazole-5-carboxylic acid (11.3 g, 0.053 mol) was added to thionyl chloride 
(50 ml) and the resulting mixture heated under reflux for 3 hours. The reaction mixture was then cooled and 
excess thionyl chloride removed by evaporation under vacuum. The oily residue was dissolved in acetone 
35 (50 ml) and the solution cautiously added to a mixture of ice (50 g) and concentrated aqueous ammonium 
hydroxide solution (50 ml). The precipitate was collected by filtration to provide the pyrazolecarboxamide as 
a pale yellow solid (8.77 g, 78%), m.p. 141-143' C. Found: C,45.22; H.5.71; N.26.12. CsHiaNiOa requires 
C.45.28; H,5.70; N.26.40%. 

40 EXAMPLE 5 

4-Amino-1-methyl-3»n-propylpyrazole-5-carboxamide 

1-Methyl-4-nito-3-n-propylpyrazole-5-carboxamide (3.45 g, 16.2 mmol) and stannous chloride dihydrate 
45 (18.4 g. 81 mmol) were suspended in ethanol and the mixture heated under reflux for 2 hours. The resulting 
solution was cooled to room temperature, basified to pH 9 by the addition of 2N aqueous sodium hydroxide 
solution and extracted with dichloromethane (3 x 150 ml). The organic extracts were combined, dried 
(MgSO*) and evaporated under vacuum. Trituration of the residue with ether gave the aminopyrazole as an 
off-white solid (2.77 g, 94%), m.p. 98-1 01* C. Found: C.52.84; H,7.81; N.30.38. C 8 H, 4 N*0 requires C.52.73; 
50 H.7.74; N,30.75%. 

EXAMPLE 6 

4-(2-Ethoxybenzamido)-1-methyl-3-n-propylpyrazole-5*carboxamide 

55 "~ — — — 

A solution of 2-ethoxybenzoyl chloride (6.1 g, 33.0 mmol) in dichloromethane (50 ml) was added to a 
stirred solution of 4-amino-1-methyl-3-n-propylpyrazole-5-carboxamide (3.0 g, 16.4 mmol), 4- 
dimethylaminopyridine (0.02 g, 0.164 mmol) and triethylamine (3.34 g, 33.0 mmol) in dichloromethane (50 
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ml) at 0*C. The resulting mixture was allowed to warm to room temperature and stirred for a further 2 
hours. The solvent was evaporated under vacuum, the residue dissolved in a 19:1 mixture of dich- 
loromethane and methanol (250 ml), and then the solution washed with 1N hydrochloric acid (100 ml), dried 
(MgSCh) and evaporated under vacuum. The crude material was chromatographed on silica gel (200 g), 
5 eluting with a 97:3 mixture of dichloromethane and methanol, to give a pink solid: crystallisation from ethyl 
acetate-hexane gave the pyrazole-5-carboxamide as a pale pink solid (2.2 g, 40%), m.p. 153-155* C. Found: 
C.61.66; H.6.77; N.16.95. C,7H 22 N 4 03 requires C.61.80; H.6.71; N,16.96%. 

EXAMPLE 7 

w 

5-(2-Ethoxyphenyl)-1-methyl-3-n-propyl-1,6-dihydro-7H-pyrazolo[4,3-d]pyrimidin-7-one 

4- (2-Ethoxybenzamido)-1-methyl-3-n-propylpyrazo!e-5-carboxamide (223 g, 0.676 mol) was added por- 
tionwise to a solution of sodium hydroxide (54 g, 1.35 mol) and 30% hydrogen peroxide solution (224 ml) in 

75 water (2000 ml). Ethanol (700 ml) was added and the resulting mixture heated under reflux for 2.5 hours, 
cooled, then evaporated under vacuum. The resulting solid was treated with 2N hydrochloric acid (380 ml), 
with external cooling, and the mixture was extracted with dichloromethane (1 x 700 ml, 3 x 200 ml). The 
combined organic extracts were washed successively with saturated aqueous sodium carbonate solution (3 
x 400 ml) and brine (300 ml), then dried (Na2S04) and evaporated under vacuum. 

20 Chromatography of the residue on silica gel (1000 g), using a methanol in dichloromethane elution 
gradient (0-1%), followed by trituration of the crude product with ether (300 ml), gave the title compound as 
a colourless solid (152.2 g, 72%), m.p. 143-146* C. Found: C.65.56; H.6.44; N.18.14. C17H20N4O2 requires 
C.65.36; H.6.45; N. 17.94%. 

25 EXAMPLE 8 

5-(5-Chlorosulphonyh2-ethoxyphenyl)-1-methyl'3'n-propyl-1 > 6-dihydrcH7H-pyrazolo[4 t 3^]pyrimidin-7-one 

5- (2-Ethoxyphenyl)-1-methyl-3-n-propyl-1,6-dihydro-7H-pyrazolot4,3KJ]pyrimidin-7-one (10.0 g, 32.1 
30 mmol) was added portionwise to chlorosulphonic acid (20 ml) at 0*C under a nitrogen atmosphere. After 

being stirred overnight, the reaction solution was cautiously added to Ice-water (150 ml) and the aqueous 
mixture extracted with a 9:1 mixture of dichloromethane and methanol (4 x 100 ml). The combined extracts 
were dried (NaaSCU) and evaporated under vacuum to give the required sulphonyl chloride as a white solid 
(12.8 g, 97%), m.p. 179-181* C. Found: C.50.07; H,4.71; N.13.29. Ci 7 H 19 Clr>UO*S requires C.49.70; H.4.66; 
35 N,13.64%. 

EXAMPLE 9 

5-[2-Ethoxy-5-(4-carbamoylpiperidinylsulphonyl)phenyl]-1-methyl-3-n-propyl-1 ,6-dihydro-7H-pyrazolo[4,3-d]- 
40 pyrimidin-7-one ~ — — — - 

4-Carbamoylpiperidine (703 mg, 5.50 mmol) was added to a stirred suspension of 5-(5-chlorosulphonyl- 
2-ethoxyphenyl)-1-methyl-3-n-propyl-1,6-dihydro-7H-pyrazolo[4,3-d]pyrimidin-7-one (750 mg, 1.80 mmol) in 
ethanol (50 ml) at room temperature. The resulting mixture was stirred for 4 days before removing the 

45 solvent by evaporation under vacuum. The residue was dissolved in a 9:1 mixture of dichloromethane and 
methanol (100 ml) and the solution washed with saturated aqueous sodium carbonate solution (100 ml). The 
aqueous phase was further extracted with dichloromethane-methanol mixtures (3 x 100 ml) and all the 
organic fractions were combined, dried (MgSO*) and evaporated under vacuum to give a solid. Crystal- 
lisation from a mixture of methanol-dimethylformamide gave the title sulphonamide as an off-white solid 

50 (446 mg, 49%), m.p. 274-276°C. Found: C.55.36; H.6.01; N.16.65. C 2 3H 2 9N 6 0 5 S requires C55.08: H,5.83; 
N,16.75%. 

EXAMPLES 10-15 

55 The following compounds were prepared by the procedure of Example 9 using the appropriate amine. 
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0 




Example 


» 


% yield 


m.p. 
(°C) 


Analysis % 
(Theoretical in brackets) 
C H N 


10 


/"A 


51 


161-162 


54.82 6.13 17.95 
(54.77 6.13 18.25) 


11 




79 


194-196 


54.63 6.47 16.50 
(54.75 6.39 16.65) 


12 


v__7 


88 


187-189 


55.61 6.23 17.74 
(55.68 6.37 17.71) 
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5 


13 


/~\ 


21 


187-188 


57.48 
(57.35 


6.74 16.47 
6.82 16.72) 


10 
















14 




74 


209-212 


57.64 


6.66 16.81 


15 










(57.35 


6.82 16.72) 


20 
















15 


^ NCSNH 2 


18 


229-230 


51.25 
(50.85 


5.56 18.92 
5.63 18.87) 


25 















EXAMPLE 16 

30 

5-{2-Ethoxy-5-[4-(methy<thioimido^ 

pyrazolo[4,3-d]pyrimidin-7-one hydroiodide ^ ~ — — ~ "~ ~' 

A mixture of 5-[2^thoxy-5-(4-thiocarbamoylpiperazinylsulphonyl)phenyl]-1-methyl-3-n 
35' dihydro-7H-pyrazolo[4,3-d]pyrimidin-7-one (0.78 g, 1.5 mmol), methyl iodide (426 mg, 3.0 mmol) and 
methanol (20 ml) was stirred under reflux for 2 hours, then allowed to cool. The resulting white solid was 
removed by filtration and crystallised from ethyl acetate-methanol to give the title compound as colourless 
crystals (0.70 g, 71%), m.p. 227-228°C. Found: C.41.43; H.4.79; N.14.42. C23H31 N 7 04S 2 ;HI requires 
C.4175; H.4.88; N,14.82%. 

40 

EXAMPLE 17 

5-{2-Ethoxy-5-[4-(methylamidino)piperazinylsulph 

[4,3-d]pyrimidin-7-one hydroiodide = " — . _ 

45 

5-{2-Ethoxy-5-[4-methylthioimidoyl)piperazinylsulph 

pyra2olo[4 t 3-d]pyrimidin-7-one hydroiodide (0.5 g, 0.75 mmol) was added to a 33% solution of methylamine 
in ethanol (20 ml) and the mixture stirred at room temperature for 18 hours. The solution was evaporated 
under vacuum and the residue triturated with ether. Chromatography of the resulting solid on silica gel (10 
50 g), using a methanol in dichloromethane elution gradient (0-4%), followed by trituration of the crude product 
with ether, gave a light brown powder. Crystallisation from ethyl acetate-methanol gave the title compound 
as colourless crystals (112 mg, 23%), m.p. 253-255°C. Found: C.42.90; H,5.09; N, 17.41. C23H 32 N 8 0*S; HI 
requires C.42.86; H.5.16; N,17.39%. 

55 EXAMPLE 18 

1-Methyl-4-(2-n-propoxybenzamido)-3-n-propylpyra20>e-5-carboxamide 
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This amide was prepared from 2-n-propoxybenzoyl chloride following the procedure described in 
Example 6 and was obtained as a pink solid (63%), m.p. 148-149°C. Found: C.62.97; H.7.00; N.16.29. 
Ci8H 2 *N 4 03 requires C.62.77; H.7.02; N,16.27%. 

5 EXAMPLE 19 

1-Methyl-5-(2-n-propoxyphenyl)-3^ 

1-Methyl-4-(2-n-propoxybenzamido)-3-n-propylpyrazole-5-carboxamide (0.34 g, 0.99 mmol) was added 
10 to a stirred mixture of 30% hydrogen peroxide solution (1 .0 ml), potassium carbonate (0.54 g, 3.92 mmol). 
water (10 ml) and ethanol (5 ml). The mixture was heated under reflux for 38 hours and then evaporated 
under vacuum. The residue was suspended in water (20 ml), then the mixture acidified with 2N hydrochloric 
acid and extracted with dichloromethane (3 x 20 ml). The extracts are combined, dried (Na2SO*) and 
evaporated under vacuum. The resulting residue was chromatographed on silica gel (6 g). using a methanol 
rs in dichloromethane elution gradient (0.0-1.0%). to give an oil, successive trituration of which with ether gave 
the required product as a white solid (0.19 g, 59%). m.p. 111-114°C. Found: C.66.26; H.6.92; N, 17.15. 
C18H22N4O2 requires C.66.23; H.6.80; N,17.17%. 

EXAMPLE 20 
20 ™ 

5-(5-Chlorosulphonyl-2-n-propoxypheny^^ 

This sulphonyl chloride was prepared from 5-(2-n-propoxyphenyl)-1-methyl-3-n-propyl-1,6-dihydro-7H- 
pyrazolo[4,3-d]pyrimidin-7-one following the procedure of Example 8 and was obtained as a white solid 
25 (92%). Found: C.51.26; H.5.02; N.12.90. CiaH 2 iCIN 4 0*S requires C50.88; H.4.98; N,13.19%. 

EXAMPLE 21 

1-Methyl-5-[5-(piperazinylsufprK)nyl)-2^-propo 
30 7-one 

This sulphonamide was prepared from piperazine and 5-(5-chlorosulphonyl-2-n-propoxyphenyl)-1- 
methyl-3-n-propyl-1 ,6-dihydro-7H-pyrazolo[4,3-d]pyrimidin-7-one following the procedure of Example 9 and 
was obtained as a white solid (70%). m.p. 185-186°C. Found: C.56.17; H.6.38; N.17.65. C22H30N6O4S 
35 requires C.55.67; H.6.37; N.1 7.71 %. 

EXAMPLE 22 

5-{5-[4-(2-Hydroxyethyl)piperazinylsulphony 
40 pyrazolo[4.3-dlpyrimidin-7-one 

This sulphonamide was prepared from N-(2-hydroxyethyl)piperazine and 5-(5-chlorosulphonyl-2-n-pro- 
poxyphenyl)-1-methyl-3-n-propyl-1,6-dihydro-7H-pyrazolo[4,3-d]pyrimidin-7-one following the procedure of 
Example 9 and was obtained as colourless needles (66%), m.p. 158-159°C. Found: C.55.83: H.6.58; 
45 N.16.13. C 2 4H 3 4Ng0 5 S requires C.55.58; H.6.61; N.16.20%. 

EXAMPLE 23 

4-(2-Allyloxybenzamido)-1-methyl-3-n-propylpyrazole-5-carboxamide 

50 

A solution of 2-allyloxybenzoyl chloride (3.93 g, 0.02 mol) in dichloromethane (20 ml) was added 
dropwise to a stirred, partial solution of 4-amino-1-methyl-3-n-propylpyrazole-5-carboxamide(3.64 g, 0.02 
mol) in pyridine (50 ml), and the resulting mixture stirred at room temperature overnight in a dry 
atmosphere. The solvent was evaporated under vacuum and the residue partitioned between dich- 
55 loromethane (50 ml) and saturated aqueous sodium carbonate solution (50 ml). The organic layer was 
separated and the aqueous layer exhaustively extracted with further dichloromethane. The combined 
organic solutions were washed with 2M HCI (3 x 30 ml), then brine (1 x 30 ml), and dried (Na 2 S04). After 
filtration and evaporation under vacuum of the filtrate, the crude product was crystallised from ethyl acetate 
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to give the title compound (4.525 g. 66%). m.p. 132-134* C. Found: C.63.49; H.6.42; N.16.33. CisHaaNiOa 
requires C.63.14; H.6.48; N,16.36%. 

EXAMPLE 24 

5 

5-(2-Aliyloxyphenyl)-1-methyl-3-n^ 

A mixture of 4-(2-allyloxybenzamido)-1-metriyl-3-n-propylpyrazole-5-carboxamide (1.2 g, 0.0035 mol), 
sodium hydroxide (0.70 g, 0.018 mol), water (34 ml) and ethanol (8 ml) was refluxed for 5 hours. After 
w cooling, the solution was exhaustively extracted with ethyl acetate. The combined extracts were washed 
with brine (30 ml), dried (NazSCU), filtered and the solvent evaporated under vacuum to give a crude 
product which was crystallised from ethyl acetate/hexane to afford the title compound (0.476 g, 37%), m.p. 
116-119*C. Found: C.67.00; H.6.21; N.17.23. C18H20N4O2 requires C.66.65; H.6.21; N.17.27%. 

75 EXAMPLE 25 

5'(2-Hydroxyphenyl)-1-methyl-3-n-propyl-1,6-dihydro-7H-pyrazolo[4.3-d]pyrimidin-7-one 

A mixture of 5-(2-aJlyloxyphenyl)-1-methyl-3-n-propyl-1,6-dihydro-7H-pyrazolo[4,3-d]pyrimidin-7-one 
20 (0.25 g, 0.0008 mol), phenol (0.145 g, 0.0015 mol). piperidine (0.131 g. 0.0015 mol) and tetrakis- 
(triphenylphosphine)palladium(O) (0.046 g, 0.00004 mol) in absolute ethanol (5 ml) was refluxed overnight 
under nitrogen. The mixture was allowed to cool, the solvent evaporated under vacuum and the residue 
dissolved in ethyl acetate (40 ml). This solution was washed with water (3x10 ml), 1M HCI (3x10 ml) and 
brine (1 x 10 ml). After drying (Na2SO*) and filtration, the filtrate was evaporated under vacuum to give the 
25 crude product. The title phenol (0.021 g, 10%) was obtained after trituration with diethyl ether and 
crystallisation from ethyl acetate/pentane, m.p. 233-238* C. Found: C.63.17; H.5.65; N.19.52. C15H16N4O2 
requires C.63.36; H.5.67; N,19.71%. 

EXAMPLE 26 

30 

5-(5-Chlorosulphonyi-2-hydroxyphenyl)-1-methyl-3-n-propyl-l,6-dihydro-7H-pyrazolo[4,3-d]pyrimidin-7-o 

5-(2-Hydroxy phenyl)-1 -methy l-3-n-propyl-1 ,6-dihydro-7H-pyrazolo[4,3-d]pyrimidin-7-one (0.239 g, 
0.00084 mol) was added, in portions, to stirred chlorosulphonic acid (3 ml) cooled to 0* C under a nitrogen 
atmosphere, and the resulting deep red solution stirred at room temperature for 18 hours. The reaction 
mixture was then added dropwise, with care, to stirred ice/water to give a brown solid. The latter mixture 
was extracted with dichloromethane (3 x 30 ml), the combined extracts dried (Na2$04) and filtered, and the 
filtrate evaporated under vacuum to give a brown solid (0.24 g, 75%), used in the next step without further 
purification; Rf 0.3 (silica; dichloromethane, methanol; 95:5). 

EXAMPLE 27 

5-[2-Hydroxy-5-(4-methylpiperazinylsulph 
pyrimidin-7-one ' — — — — 

A solution of 5-(5-chlorosulphonyl-2-hydroxyphenyl)-1 -methyl-3-n-propyl-1 ,6-dihydro-7H-pyrazolo[4 f 3-d]- 
pyrimidin-7-one (0.235 g, 0.0006 mol) and N-methylpiperazine (0.5 ml, 0.0045 mol) in ethanol (40 ml) was 
stirred at room temperature for 18 hours. The solution was evaporated under vacuum and the residue 
partitioned between ethyl acetate (40 ml) and water (40 ml). The fine precipitate was filtered off, washed 
so with water then ethyl acetate, and crystallised from ethyl acetate/DMF to give the title compound as an off- 
white powder (0.260 g, 49%), m.p. 283-284* C. Found: C.53.53; H.5.89; N.18.40. C 2 oH 2 6N 6 04S requires 
C.53.80; H.5.87; N, 18.82%. 

EXAMPLE 28 

55 

5-[2-Allyloxy-5-(4-methylpiperazinytsulphonyl)phenyl]-1-methyl-3-n-propyl-1 t 6-dihydro-7H-pyra2olo[4,3-d]- 
________ _ _______ _ 



13 



EP 0 463 756 A1 



Allyl bromide (0.02 ml, 0.00023 mol) was added to a stirred suspension of 5-[2-hydroxy-5-(4-methyl- 
piperazinyisulphony l)pheny I]-1 -methy l-3-n-propyl- 1 ,6-dihydro-7H-pyrazolo[4,3-d]pyrimidin-7-one (0. 1 03 g, 
0.00023 mol) and potassium carbonate (0.032 g t 0.00023 mol) in 2-butanone (10 ml) and the mixture heated 
under reflux for 8 hours. After cooling, the reaction mixture was evaporated under vacuum and the residue 

5 suspended in water (20 ml). The aqueous suspension was extracted with ethyl acetate (3 x 20 ml), the 
combined extracts dried (Na 2 S04) and. after filtration, evaporated under vacuum to give an oil. Column 
chromatography on silica gel (2 g) using a methanol in dichloromethane elution gradient (0-3%), followed by 
evaporation under vacuum of appropriate fractions, gave a semi-solid which was dissolved in acetone; 
evaporation under vacuum of the solution gave the title compound (0.011 g, 10%), m.p. 151-153*C, Rf 0.5 

to (silica; dichloromethane, methanol; 95:5). m/e 487 (M* + 1). 

EXAMPLE 29 

4- (2-Ethoxybenzamido)-1,3-dimethylpyrazole-5-carboxamide 

75 

This amide was prepared from 4-amino-l,3-dimethylpyrazole-5-cart>oxamide (prepared by the method 
of J. Med. Chem 1987, 30, 91), following the procedure of Example 6, and was obtained as a white solid 
(81%), m.p. 178-181°C. Found: C59.89; H.6.05; N.18.44. Ci 5 H, a N*0 3 requires C.59.59; H.6.00; N f 18.53%. 

20 EXAMPLE 30 

5- (2-Ethoxyphenyl)-1 t 3-dimethyl-1 > 6-dihydro-7H-pyrazolo[4 t 3-d]pyrimidin-7-one 

4-(2-Ethoxybenzamido)-1,3-dimethylpyrazole-5-carboxamide (1.6 g, 5.29 mmol) was added to poly- 
25 phosphoric acid (50 g) and the mixture heated to 140°C for 6 hours. The solution was cooled, poured into 
ice-water (100 ml), and then the mixture was basified with 10% aqueous sodium hydroxide solution and 
extracted with dichloromethane (3 x 100 ml). The organic extracts were combined, dried (MgSO*) and 
evaporated under vacuum. The residue was chromatographed on silica gel eluting with a 97:3 mixture of 
dichloromethane and methanol. Crystallisation of the crude product from aqueous ethanol gave the title 
30 compound as a colourless solid, m.p. 201-204°C Found: C.63.43; H.5.57; N.19.35. CisHi 6 N*02 requires 
C.63.36; H.5.67; N,19.71%. 

EXAMPLE 31 

35 5-(5-Chorosulphonyl-2-ethoxyphenyl)-1 .S-dimethyM.e-dihydro^H-pyrazoloKS-dlpyrimidin^-one 

This sulphonyl chloride was prepared from 5-(2-ethoxyphenyl)-1 l 3-dimethyl-1,6-dihydro-7H-pyrazolo- 
[4,3-d]pyrimidin-7-one, following the procedure of Example 8, and was obtained in quantitative yield as a 
white solid. Rf 0.3 (silica:ether). It was used without further purification. 

40 

EXAMPLES 32-34 

The following compounds were prepared from 5-(5-chlorosulphonyl-2-ethoxy phenyl)- 1,3-di methyl- 1,6- 
dihydro-7H-pyrazolo[4,3-d]pyrimidin-7-one and the appropriate amine following the procedure of Examples 
45 9. 



50 



55 
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0 




Example 


N R 4 


% yield 


in. p. 
(°C) 


Analysis % 
(Theoretical in brackets) 
C H N 


32 


/ ^ 


68 


225-226 


53.88 5.81 18.42 
(53.79 5.87 18.82) 


33 


n"* jih 

\ / 


68 


240-242 


53.07 5.77 19.27 
(52.76 5.59 19.43) 


34 


\ / 


62 


228-229 


53.23 5.87 17.72 
(52.93 5.92 17.63) 



EXAMPLE 35 

4-Nitro-3-n-propylpyrazole-5-carboxylic acid 

3-n-Propylpyrazole-5-carboxylic acid (prepared by the method of Chem. Pharm. Bull. 1984, 32, 1568), 
was nitrated following the procedure of Example 3, to give the title compound as a colourless solid (75%), 
m.p. 169-173°C. Found: C.42.35; H.4.56; N.21.07. C7H9N3O4 requires C.42.21; H.4.55; N.21.10%. 
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EXAMPLE 36 

4-Nitro-3-n-propylpyrazole-5-carboxamide 

5 A mixture of 4-nitro-3-n-propylpyrazole-5-carboxylic acid (7.8 g, 39.2 mmo!) and thionyl chloride (35 ml) 
was heated under reflux for 3 hours. The solvent was removed by evaporation under vacuum and the solid 
residue was added portionwise to aqueous ammonium hydroxide solution (40 ml) at 0°C. The mixture was 
then diluted with water (60 ml) and extracted with a 9:1 mixture of dichlorom ethane and methanol (3 x 100 
ml). The organic fractions were combined, dried (MgSO*) and evaporated under vacuum, and the residue 

io crystallised from ethanol to give the carboxamide as a colourless solid (1.0 g, 13%), m.p. 202-206°C. 
Found: C.42.35; H.5.01; N.28.38. C7Hi 0 N 4 0 3 requires C.42.42; H.5.09; N,28.27%. 

EXAMPLE 37 

is 4-Amino-3-n-propylpyrazole-5-carboxamide 

A solution of 4-nitro-3-n«propylpyrazole-5-carboxamide (198 mg, 1.0 mmol) in methanol (5 ml) was 
added dropwise to a mixture of sodium borohydride (1 13 mg, 2.97 mmol), 10% palladium on carbon (5 mg) 
and water (3 ml). The mixture was stirred at room temperature for 3 hours, filtered and the solvent removed 
20 by evaporation under vacuum. Crystallisation of the residue from ethyl acetate-methanol gave the title 
compound as an off-white solid (61 mg, 36%), m.p. 1 96-201 °C. Rf 0.4 (silica; dichloromethane, methanol, 
ammonium hydroxide; 90:10:1). Found: C.48.96; H.6.98; N,32.08. C7H12N4O requires 0,49.98; H.7.19; 
N,33.31%. 

25 EXAMPLE 38 

4- (2-Ethoxybenzamido)-3-n-propylpyrazo!e-5-carboxamide 

The title amide was prepared from 4-amino-3-n-propylpyrazole-5-carboxamide following the procedure 
30 of Example 6, and was obtained as a white solid (64%), m.p. 209-21 1°C. Found: C60.73; H.6.41; N,17.80. 
C16H20N4O3 requires C.60.74; H.6.37; N,17.71%. 

EXAMPLE 39 

35 5-(2-Ethoxyphenyl)-3-n-propyl-1,6-dihydro-7H-pyrazolo[4,3-d]pyrimidin-7-one 

The title compound was prepared from 4-(2-ethoxybenzamido)-3-n-propyl-pyra2ole-5-carboxamide fol- 
lowing the procedure of Example 30 and was obtained as a white solid (16%), m.p. 1 99-201 °C. Found: 
C.64.44; H.6.19; N t 18.44%. ChHi 8 N*0 2 requires C.64.41; H.6.08; N,18.78%. 

40 

EXAMPLE 40 

5- (5-Chlorosulphonyl-2-ethoxyphenyl)-3-n-propyl-1,6-dihydro-7H-pyrazolo[4,3-d]pyrimidin-7-on e 

45 The title sulphonyl chloride was prepared from 5-(2-ethoxyphenyl)3-n-propyl-1,6-dihydro-7H-pyrazolo- 
[4,3-d]pyrimidin-7-one following the procedure of Example 8 and was obtained as a white solid (78%). Rf 
0.25 (silica;ether). 

It was used without further purification. 

50 EXAMPLE 41 

5-[2-Ethoxy-5-(4-methylpiperazinyl)sulphonylphenyl]-3-n-propyl-1 ,6-dihydro-7H-pyrazolo[4 t 3-d]pyrirnidin-7- 
one 

55 The title sulphonamide was prepared from 5-(5-chlorosulphonyl-2-ethoxyphenyl)-3-n-propyi-1,6-dihydro- 
7H-pyra2olo[4,3-d]pyrimidin-7-one following the procedure of Example 9 and was obtained as a white solid 
(70%), m.p. 236-239°C. Found: C,54.84; H.6.27; N, 18.10. C 2 iH 28 Ng04S requires C.54.76; H.6.13; N,18.25%. 
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EXAMPLE 42 

3-Bromomethyl-5«chlorO'1-methyM-nitropyra2ole 

5 N-Bromosuccinimide (10.7 g, 60.0 mmol) was added to a solution of 5-chloro-1 ,3-dimethyl-4- 
nitropyrazole (8.78 g, 50.0 mmol) in carbon tetrachloride (100 ml) and the solution was heated under reflux 
whilst being irradiated with visible light (150 W tungsten lamp) for 3 days. At intervals throughout the 
reaction, quantities of benzoyl peroxide (6 x 50 mg) were added. The solvent was removed by evaporation 
under vacuum and the residue chromatographed on silica gel eluting with a 1:1 mixture of dichloromethane 

w and hexane to give the bromide as an off-white solid (8.0 g, 63%). m.p. 80-82°C. Found: C23.95; H.2.05; 
N.16.31. C 5 H 5 BrCIN 3 02 requires C.23.60; H.1.98; N.16.51%. 

EXAMPLE 43 

rs 5-Chloro-3-methoxymethyl-1-methyl-4-nitropyra20le 

A solution of 3-bromomethyl-5-chloro-1-methyl-4-nitropyrazole (5.0 g, 19.6 mmol) in methanol (50 ml) 
was treated with silver nitrate (5.75 g, 33.8 mmol) and the mixture heated under reflux for 2 hours. The 
cooled reaction mixture was filtered and the filtrate evaporated under vacuum. The residue was partitioned 
20 between ethyl acetate (100 ml) and water (50 ml) and the aqueous phase extracted with a further quantity of 
ethyl acetate (50 ml). The organic extracts were combined, dried (MgSOO and evaporated under vacuum. 
Chromatography on silica gel, eluting with a 97:3 mixture of dichloromethane and methanol, gave the title 
pyrazole as a white solid (1.6 g, 40%), m.p. 59-63°C. Found: 0,34.65; H.3.83; N.20.05. CeHaCINaOa 
requires C.35.05; H.3.92; N,20.44%. 

25 

EXAMPLE 44 

5-Cyano-3-methoxymethyH-methyl-4-nitropyrazole 

30 A solution of 5-chloro-3-methoxymethyl-l-methyl-4-nitropyrazole (205 mg, 1.0 mmol), potassium cya- 
nide (130 mg, 2.0 mmol) and 18-crown-6 (10 mg) in acetonitrile (2 ml) was heated under reflux overnight 
The solvent was evaporated under vacuum and the residue partitioned between ethyl acetate (20 ml) and 
water (20 ml). The organic phase was separated, dried (MgSOO and evaporated under vacuum, then the 
residue chromatographed on silica gel eluting with a 1:1 mixture of ethyl acetate and pentane. Trituration of 

35 the crude product with ether provided a yellow solid (38 mg, 19%), m.p. 48-50°C. Found: C.42.89; H,4.15; 
N.28.78. C/HsN+Oa requires C.42.86; H.4.11; N,28.56%. 

EXAMPLE 45 

40 4-Amino-5-cyano-3-methoxymethyl-1-methylpyrazole 

The title compound was prepared from 5-cyano-3-methoxymethyl-1-methyl-4-nitropyrazole following the 
procedure of Example 5 and was obtained as an off-white solid (68%), m.p. 82-84°C. Found: C.50.81; 
H.6.13; N.33.94. C7H10N4O requires C.50.59; H.6.07; N,33.72% 

45 

EXAMPLE 46 

5-Cyano-4-(2-ethoxybenzamido)-3-methoxymethyl-1-methylpyrazole 

50 The title compound was prepared from 4-amino-5-cyano-3-methoxymethyl-l-methylpyrazole following 
the procedure of Example 6 and was obtained as an off-white solid (61%), m.p. 103-105°C. Found: C.61.21; 
H.5.98; N.17.80. Ci 6 H, 8 N*03 requires C.61.13; H.5.77; N,17.83%. 

EXAMPLE 47 

55 

5-(2-Ethoxyphenyl)-3-methoxymethyl-1-methyl-i,6-dihydro-7H'pyrazolo[4,3-d]pyrimidin-7-one 

The title compound was prepared from 5-cyano-4-(2-ethoxybenzamido)-3-methoxymethyl-1-methyl- 
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pyrazole following the procedure of Example 7, via in situ generation of the 5-primary amide derivative, and 
was obtained as a white solid (38%), m.p. "160-161 °C. Found: C.61.35; H.5.75; N, 17.98. Ci- 
6Hi 8 N*0 3 requires 0,61.13; H,5.77; N,17.83%. 

5 EXAMPLE 48 

3-Methoxyn^ 

d]pyrimidin-7-one ~~ ~ ~ — 

io 5-(2-Ethoxyphenyl)-3-methoxymethyM -methyl-1 ,6-dihydro-7H-pyrazolo[4,3-d]pyrimidin-7-one (470 mg. 
1.50 mmol) was dissolved in chlorosulphonic acid (3 ml) at 0°C. The solution was stirred at room 
temperature for 2 hours, then cautiously added to ice-water (50 ml). The resulting solution was neutralized 
with saturated sodium carbonate solution, then extracted with a 20:1 mixture of dichloromethane and 
methanol (2 x 50 ml). The combined organic extracts were evaporated under vacuum and the residue was 

15 dissolved in ethanol (5 ml) and the solution treated with N-methylpiperazine (450 mg, 4.5 mmol). After 1 
hour at room temperature the solvent was evaporated under vacuum and the residue chromatographed non 
silica gel, eluting with a mixture of dichloromethane, methanol and aqueous ammonium hydroxide solution 
(90:10:1 by volume). Trituration of the crude product with ethyl acetate gave the title compound as a white 
solid (49 mg, 7%), m.p. 198-199°C. Found: C52.94; H.6.04; N,17.67. C21H28N6O5S requires C.52.93; 

20 H,5.92; N,17.64%. 

Also isolated following chromatography and crystallisation from a mixture of ethyl acetate and methanol 
was 3-hydroxymethyM-methyl-5-[5-(4-methylpipe^ 

pyrazolo[4,3-d]pyrimidin-7-one as a white solid (51 mg, 7%), m.p. 209-210°C. Found: 0,51.94; H.5.77; 
N.18.05. C20H26N6O5S requires C.51.94; H.5.67; N,18.17%. 

25 

EXAMPLE 49 

1 -Ethyl-3-n-propylpy razole-5-carboxylic acid ethyl ester 



30 This pyrazole was prepared from 3-n-propylpyrazole-5-carboxylic acid ethyl ester and diethyl sulphate, 
following the procedure described in Example 1. and was obtained as a colourless oil (72%). Rf 0.5 (silica; 
ethyl acetate, hexane; 1:1). 

EXAMPLE 50 

35 

1 -Ethyl-3-n-propy lpyrazole-5-carboxylic acid 

This carboxylic acid was prepared from 1-ethyl-3-n-propylpyrazole-5-carboxylic acid ethyl ester, follow- 
ing the procedure described in Example 2, and was obtained as a pale brown solid (89%), m.p. 73-77°C. 
40 Found C. 58.62; H.7.69; N.15.23. C9H14N2O2 requires C.59.32; H.7.74; N,15.37%. 

EXAMPLE 51 

1-Ethyl-4-nitro-3-n-propylpyrazole-5-carboxylic acid 

45 

The title compound was prepared from l-ethyl-3-n-propylpyrazole-5-carboxylic acid, following the 
procedure described in Example 3, and was obtained as a colourless solid (96%), m.p. 120-123°C. Found: 
C.47.61; H.5.81; N.18.54. C 9 H 13 N 3 04 requires C.47.57; H.5.77; N,18.49%. 

50 EXAMPLE 52 

1-Ethyl-4-nitro-3-n-propylpyrazole-5-carboxamide 

The title amide was prepared from 1-ethyl-4-nitro-3-n-propyipyrazole-5-carboxylic acid, following the 
55 procedure described in Example 4, and was obtained as an off-white solid (86%), m.p. 119-120°C. Found: 
0,47.38; H.6.18; N.24.34. C 9 H u N 4 0 3 requires 0,47.78; H.6.24; N p 24.77% 

EXAMPLE 53 
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4-Amino-l>ethyl-3-n-propylpyrazole-5-carboxamide 

The tit!© compound was prepared from 1-ethyl-4-nitro-3-n-propylpyrazole-5-carboxamide, by the proce- 
dure described in Example 5, and was obtained as an off-white solid (100%), m.p. 93-97°C. Found: 0,55.17; 
5 H.8.34; N.28.93. CsHuNaO requires C.55.08; H,8.22; N,28.55%. 

EXAMPLE 54 

4- (2-Ethoxybenzamido)-1-ethyl-3-n-propylpyrazole-5-carboxamide 

70 

The title amide was prepared from 4-amino-1-ethyl-3-n-propylpyra2ole-5-carboxamide and 2-ethoxyben- 
zoyl chloride, following the procedure described in Example 6, and was obtained as a colourless solid 
(73%), m.p. 139-141°C. Found: C.63.03; H.7.15; N.16.50. Ci8H 2 *N 4 03 requires C.62.77; H.7.02; N,16.27%. 

75 EXAMPLE 55 

5- (2-Ethoxyphenyl)-1-ethyl-3-n-propyl-1,6-dihydro-7H-pyrazolo[4 t 3-d]pyrimidin-7-one 

The title compound was prepared from 4-(2-ethoxyben2amido)-1-ethyl-3-n-propylpyrazolo-5-carbox- 
20 amide following the procedure of Example 7, and was obtained as a colourless solid (46%), m.p. 112- 
114°C. Found: C.66.59; H.6.85; N.17.26. C18H22N4O2 requires C.66.23; H.6.79; N,17.17%. 

EXAMPLE 56 

25 5-(5-Chlorosulphonyl-2-ethoxyphenyl)-1-ethyl-3-n-propyl-1 ,6Kiihydro-7H-pyrazolo[4,3-d]pyrimidin-7<>ne 

The title compound was prepared from 5-(2-ethoxy phenyl)- 1 -ethyl-3-n-propy 1-1 ,6-di hydro-7H-py razolo- 
[4,3-d]pyrimidin-7-one following the procedure of Example 8, and was obtained as a methylene chloride 
solvate (86%), m.p. 170-172°C. Found: C.49.82; H.4.84; N.12.77., C18H21CIN4O4S; 1/6 CH 2 CI 2 requires 
30 C.49.70; H.4.90; N, 12.77%. 

EXAMPLE 57 

5-[2-Ethoxy-5-(4~methylpiperazinylsulphony 
35 pyrimidin-7-one ~~ — — - 

The title sulphonamide was prepared from 5-(5-chlorosulphonyl-2-ethoxyphenyl)-1-ethyl-3-n-propyl-1,6- 
dihydro-7H-pyrazolo[4,3-d]pyrimidin-7-one and N-methylpiperazine following the procedure of Example 9 
and was obtained as a colourless solid (43%), m.p. 160-162°C. Found: C.57.24; H.6.17; N.16.83. 
40 C23H32NSO4S requires C56.54; H.6.60; N,17.20%. Rf 0.35 (silica; dichloromethane, methanol; 9:1). 

EXAMPLE 58 

5-{2-Ethoxy-5-[4-(2-hydroxyethyl)piperazinylsulphonyl]phenyl}-1-ethyl-3-n-propyl-1,6-dihydro-7H-pyrazolo- 
45 [4,3-d]pyrimidin-7-one 

The title sulphonamide was prepared from 5-(5-chlorosulphonyl-2-ethoxyphenyl)-1-ethyl-3-n-propyl-1,6- 
dihydro-7H pyrazolo[4,3-d]pyrimidin-7-one and N-(2-hydroxyethyl)piperazine following the procedure of 
Example 9 and was obtained as a colourless solid (88%), m.p. 191-193°C. Found: C.55.74; H.6.55; N.15.78. 
50 C24H34N6O5S requires C.55.58; H.6.61; H,16.20%. 

Claims 

1. A compound of the formula: 

55 
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wherein 

R 1 is H, C1-C3 alkyl, C 3 -Cs cycioalkyl or C1-C3 perfluoroalkyl; 

R 2 is H. Ci-Cg alkyl optionally substituted by OH, Ci-C 3 alkoxy or Cs-C* cycioalkyl, or C1-C3 
perfluoroalkyl; 

R 3 is C1-C6 alkyl, C3-C6 alkenyl, C 3 -Cs alkynyl, C3-C7 cycioalkyl, Ci-Ce perfluoroalkyl or (C 3 -Ce 
cycloalkyl)Ci-C6 alkyl; 

R* taken together with the nitrogen atom to which it is attached completes a pyrrolidinyl, piperidino, 

morpholino, or 4-N-(R 5 )-piperazinyl group; 

R 5 is H. C,-C* alkyl. C1-C3 alkoxy, NR 7 R 8 , or CONR 7 R 8 ; 

R 6 is H, Ci-C 6 alkyl, (C1-C3 alkoxy) C 2 -C6 alkyl, hydroxy C 2 -C G alkyl, (R 7 R 8 N)C2-Cs alkyl, (R 7 R 8 NCO)- 
C-Cs alkyl, CONR 7 R 8 , CSNR 7 R 8 or C(NH)NR 7 R 8 ; 

R 7 and R 8 are each independently H, C1-C4 alkyl, (Ci-C 3 )aIkoxy)C 2 -C4 alkyl or hydroxy C2-C4 alkyl; 
and pharmaceutical^ acceptable salts thereof. 

A compound as claimed in Claim 1 wherein R 1 is H, methyl or ethyl; R 2 is Ci-C 3 alkyl optionally 
substituted by OH or methoxy; R 3 is C2-Cs alkyl or allyl; R 4 taken together with the nitrogen atom to 
which it is attached completes a piperidino or 4-N-(R e ) piperazinyl group; R 5 is H, NR 7 R 8 or CONR 7 R 8 ; 
R 6 is H. C1-C3 alkyl, hydroxy C2-C3 alkyl, CONR 7 R 8 , CSNR 7 R 8 or C(NH)NR 7 R 8 ; and R 7 and R 8 are 
each independently H or methyl. 

A compound as claimed in Claim 2 wherein R 1 is methyl; R 2 is n-propyl; R 3 is ethyl, n-propyl or allyl; 
R* taken together with the nitrogen atom to which it is attached completes a 4-N-(R 6 ) piperazinyl group; 
R 5 is H; and R 6 is H, C1-C3 alkyl or 2-hydroxyethyl. 

A compound as claimed in Claim 3 wherein said compound is selected from: 

5-[2-allyloxy-5-(4-methylpiperazinylsulphonyl)phenyl]-1-methyl-3-n-propyl-1,6-dihydro-7H-pyrazo 

[4 P 3-d]pyrimidin-7-one; 

5-[2-ethoxy-5-(piperazinylsulphonyl)pheny1H^ 

pyrimidin-7-one; 

5-[2-ethoxy-5-(4-methylpiperazinylsulphonyl)phenyl]^-methyl-3-n-propyl-1,6-dihydro-7H-pyraz 
[4,3-d]pyrimidin-7-one; 

5-{2-ethoxy-5-[4-(2-propyl)piperazinylsulphonyl]phenyl}-1-methyl-3-n-proyl*1,6-dihydro-7H- 
pyrazolo[4,3-d]pyrimidin-7-one; 

5-{2-ethoxy-5-[4-(2-hydroxyethyl)piperazinylsulphonyl]phenyl}-1-methyl-3-n-propyl-1,6-dihydro-7H- 
pyrazolo[4,3-d]pyrimidin-7-one; 

1-methyl-5-[5-piperazinylsulphonyl)-2-n-propoxyphenyl>3-n-propyl-1,6-dihydro-7H-pyrazolo[4,3-d]- 
pyrimidin-7-one; 

and 5-{5-[4-(2-hydroxyethyl)pipera2inylsulphonyl]-2-n-propoxyphenyl}-1-methyl-3-n-propyl-l.6-dihydro- 

7H-pyra2olo[4,3-d]pyrjmidin-7-one, 

and pharmaceutical^ acceptable salts thereof. 
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5. A pharmaceutical composition comprising a compound of the formula (I) or a pharmaceutical^ 
acceptable salt thereof, as claimed in any one of Claims 1 to 4, together with a pharmaceutical^ 
acceptable diluent or carrier. 

5 6. A compound of the formula (I) or a pharmaceutical^ acceptable salt thereof, as claimed in any one of 
Claims 1 to 4, for use in medicine, particularly for the treatment of angina, hypertension, heart failure or 
atherosclerosis. 

7. The use of a compound of the formula (I) or a pharmaceutically acceptable salt thereof, as claimed in 
w any one of Claims 1 to 4, for the manufacture of a medicament, particularly for the treatment of angina, 
hypertension, heart failure, atherosclerosis, stroke, peripheral vascular disease, conditions of reduced 
blood vessel patency, chronic asthma, bronchitis, allergic asthma, allergic rhinitis, glaucoma or diseases 
characterised by disorders of gut motility. 

/5 8. A compound of the formula: 




1 



20 



25 



30 



wherein R 1 and R 2 are as claimed in Claim 1, R 3 is as claimed in Claim 1 and is also H, and Y is 
chloro, bromo or fluoro. 



9. A compound of the formula: 



35 




0 



40 




2 



N 



45 



wherein R 1 and R 2 are as claimed in Claim 1, and R 3 is as claimed in Claim 1 and is also H. 



Claims for the following Contracting State: ES 



1. A process for preparing a compound of the formula: 



50 



55 
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SO,N R* 
wherein 

R 1 is H, C1-C3 alkyl, C3-C5 cycloalkyl or C1-C3 perfluoroalkyl; 

R 2 is H, Ci-Ce alkyl optionally substituted by OH. C1-C3 alkoxy or C 3 -Cs cycloalkyl, or Ct-C 3 
perfluoroalkyl; 

R 3 is Ci-Ce alkyl.Cs-Ce alkenyl, C 3 -Ce alkynyl, C3-C7 cycloalkyl, Ci-C* perfluoroalkyl or (Cs-Ce 
cycloalkyl)Ci-C$ alkyl; k 

R* taken together with the nitrogen atom to which it is attached completes a pyrrolidinyl, piperidino, 

morpholino, or 4-N-(R 6 )-piperazinyl group; 

R 5 is H, C1-C4 alkyl. C1-C3 alkoxy. NR 7 R 8 , or CONR 7 R 8 ; 

R 6 is H, Ci-C 6 alkyl, (C1-C3 alkoxy) C 2 -C& alkyl, hydroxy C 2 -Ce alkyl, (R 7 R 8 N)C 2 -C 6 alkyl, (R 7 R 8 NCO)- 
Ci-Cs alkyl, CONR 7 R 8 , CSNR 7 R 8 or C(NH)NR 7 R 8 ; 

R 7 and R 8 are each independently H, Ci-C* alkyl, (Ci-C 3 alkoxy)C 2 -C4 alkyl or hydroxy C 2 -C* alkyl; 
and pharmaceutical^ acceptable salts thereof, which comprises reacting a compound of the formula: 




wherein R\ R 2 and R 3 are as previouly defined and Y is chloro, bromo or fluoro. with a compound of 
the formula: 




wherein R 4 and R s are as previously defined, and optionally converting the required product to a 
pharmaceutical^ acceptable salt. 

A process as claimed in Claim 1 wherein R\ R 2 R 4 and R 5 are as claimed in Claim 1 and R 3 is H, 
followed by O-alkylation of the phenol and optional conversion of the required product to a pharmaceu- 
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tically acceptable salt 

3. A process as claimed in Claim 1 or Claim 2 wherein R\ R 4 and R s are as claimed in Claim 1, and R 3 is 
as claimed in Claim 1 or Claim 2, wherein R 2 contains an acetyl- or benzoyl-protected hydroxy 
substituent, said protecting group being subsequently removed by base hydrolysis before optional 
conversion of the required product to a pharmaceutical^ acceptable salt. 

4. A process as claimed in any of Claims 1 to 3 wherein R 1 is H t methyl or ethyl; R 2 is C1-C3 alkyl 
optionally substituted OH or methoxy; R 3 is C2-Cs alkyl or a!lyl; R 4 taken together with the nitrogen 
atom to which it is attached completes a piperidino or 4-N-(R 6 ) piperazinyl group; R 5 is H, NR 7 R 8 or 
CONR 7 R 8 ; R 6 is H. C1-C3 alkyl.hydroxy C2-C3 alkyl, CONR 7 R 8 , CSNR 7 R 8 or C(NH)NR 7 R 8 ; and R 7 and 
R 8 are each independently H or methyl. 

5. A process as claimed in Claim 4 wherein R 1 is methyl; R 2 is n-propyl; R 3 is ethyl, n-propyl or ally!; R 4 
taken together with the nitrogen atom which it is attached completes a 4-N-(R 6 ) piperazinyl group; R 5 is 
H; and R 6 is H, C1-C3 alkyl or 2-hydroxyethyl. 

6. A process as claimed in Claim 5 wherein said compound of formula (I) produced is selected from: 

5-[2-allyloxy-5-(4-methylpiperazinylsulphonyl)ph 
[4,3-d]pyrimidin-7-one; 

5-[2-ethoxy-5-(piperazinylsulphonyl)phenyl]-l-methyl-3-n-propyl-1,6-dihydro-7H-pyrazolo 
pyrimidin-7-one; 

5-[2-ethoxy-5-(4-methyIpiperazinylsulphonyl)phenyl>1-methyl-3-n-propyl-1 t 6-dihydro-7H-pyrazol^ 
[4,3-d]pyrimidin-7-one; 

5-{2-ethoxy-5-[4-(2-propyl)piperazinylsulphonyl]phenyl}^-methyl-3-n-propyl-1,6-dihydro-7H- 
pyrazolo[4,3-d]pyrimidin-7-one; 

5-{2-ethoxy-5-[4-(2-hydroxyethyl)piperazinylsulphon 
pyrazolo[4,3-d]pyrimidin-7-one; 

1-methyl-5-[5-piperazinylsulphonyl)-2-n-propoxyphenylh^ 
pyrimidin-7-one; 

and 5-{5-[4-(2-hydroxyethyl)piperazinylsulphon 

7H-pyrazolo[4,3-d]pyrimidin-7-one, 

and pharmaceutically acceptable salts thereof. 

Claims for the following Contracting State: GR 

1. A process for preparing a compound of the formula: 



wherein 

R 1 is H, C1-C3 alkyl, Cs-Cs cycloalkyl or C1-C3 perfluoroalkyl; 

R 2 is H, Ci-Cs alkyl optionally substituted OH, C1-C3 alkoxy or Ca-C 6 cycloalkyl, or C1-C3 perfluoroal- 
kyl; 



1: 



0 
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R 3 is Ci-Cs alkyl, C 3 -C e alkenyl. Ca-Cs alkynyl, C3-C7 cycloalkyl, Ci-Cs perfluoroalkyl or (C 3 -Cs 
cycloalkyl)Ci-C 6 alkyl; 

R 4 taken together with the nitrogen atom to which it is attached completes a pyrrolidinyl, piperidino, 
morpholino, or 4-IM-(R 6 )-piperazinyl group; 
5 R 5 is H, C1-C4 alkyl, C1-C3 alkoxy, NR 7 R 8 , or CONR 7 R 8 ; 

R 6 is H. Ci-Cg alkyl, (C1-C3 alkoxy)C 2 -C 6 alkyl, hydroxy C 2 -Cs alkyl, (R 7 R 8 N)C 2 -C 6 alkyl. (R 7 R 8 NCO)- 
C-Ce alkyl, CONR 7 R 8 , CSNR 7 R 8 or C(NH)NR 7 R 8 ; 

R 7 and R 8 are each independently H, Ci-C* alkyl, (C1-C3 alkoxy)C 2 -C* alkyl or hydroxy C 2 -C4 alkyl; 
and pharmaceutical^ acceptable salts thereof, which comprises reacting a compound of the formula: 

10 



15 



20 




wherein R\ R 2 and R 3 are as previouly defined and Y is chloro, bromo or fluoro, with a compound of 
25 the formula: 



30 




35 wherein R 4 and R 5 are as previously defined, and optionally converting the required product to a 
pharmaceutically acceptable salt. 

2. A process as claimed in Claim 1 wherein R\ R 2 R* and R 5 are as claimed in Claim 1 and R 3 is H, 
followed by O-alkylation of the phenol and optional conversion of the required product to a pharmaceu- 

40 tical ly acceptable salt. 

3. A process as claimed in Claim 1 or Claim 2 wherein R\ R 4 and R 5 are as claimed in Claim 1, and R 3 is 
as claimed in Claim 1 or Claim 2, wherein R 2 contains an acetyl- or benzoyl-protected hydroxy 
substituent, said protecting group being subsequently removed by base hydrolysis before optional 

45 conversion of the required product to a pharmaceutically acceptable salt. 

4. A process as claimed in any of Claims 1 to 3 wherein R 1 is H, methyl or ethyl; R 2 is C1-C3 alkyl 
optionally substituted OH or methoxy; R 3 is C 2 -C 3 alkyl or allyl; R 4 taken together with the nitrogen 
atom to which it is attached completes a piperidino or 4-N-(R 6 ) piperazinyl group; R 5 is H, NR 7 R 8 ; R G 

so is H, C1-C3 alkyl. hydroxy C 2 -C 3 alkyl, CONR 7 R 8 , CSNR 7 R 8 or C(NH)NR 7 R 8 ; and R 7 and R 8 are each 
independently H or methyl. 

5. A process as claimed in Claim 4 wherein R 1 is methyl; R 2 is n-propyl; R 3 is ethyl, n-propyl or allyl; R 4 
taken together with the nitrogen atom to which it is attached completes a 4-N-(R 6 ) piperazinyl group; R s 

55 is H; and R 6 is H, C1-C3 alkyl or 2-hydroxyethyl. 

6. A process as claimed in Claim 5 wherein said compound of formula (I) produced is selected from: 

5-[2-allyloxy-5-(4-methylpiperazinylsulphonyl)phenyl]-1-methyl-3-n-propyl-1,6-dihydro-7H-pyrazolo- 
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[4,3-d]pyrimidin-7-one; 

5-[2-ethoxy-5-(piperazinylsulphonyl)phenylH-me%^ 
pyrimidin-7-one; 

5-[2-ethoxy-5-(4~methylpiperazinylsulpto 
5 [4,3-d]pyrimidin-7-one; 

5-{2-ethoxy-5-[4-(2iKOpyl)piperazinylsulph^ 
pyrazolo[4,3-d]pyrimidin-7-one; 

5-{2-ethoxy-5[4-(2-hydroxyethyl)piperazinylsulphonylfo^ 
pyrazolo[4,3-d]pyrimjdin-7-on8; 
w 1-methyl-5-[5-piperazinylsulphonyl)-2-n-propoxyphenyl]^ 
pyrimidin-7-one; 

and 5-{5-[4-(2-hydroxyethyl)pir^razinylsulphonyl]-2-^^ 

7H-pyrazolo[4,3-d]pyrimidin-7-one, 

and pharmaceutical^ acceptable salts thereof. 

7. A compound of the formula: 



20 



25 




30 

wherein R 1 and R 2 are as claimed in Claim 1, R 3 is as claimed in Claim 1 and is also H, and Y is 
chloro, or bromo or fluoro. 

8. A compound of the formula: 

35 



40 




wherein R 1 and R 2 are as claimed in Claim 1, and R 3 is as claimed in Claim 1 and is also H. 

50 
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Description 

This invention relates to a series of pyrazolo[4,3-d]pyrimidin-7-ones, which are potent and selective 
inhibitors of cyclic guanosine S'.S'-monophosphate phosphodiesterase (cGMP PDE), having utility in a 

5 variety of therapeutic areas including the treatment of various cardiovascular disorders such as angina, 
hypertension, heart failure and atherosclerosis. 

The compounds of the invention exhibit selectivity for inhibition of cGMP PDEs rather than cyclic 
adenosine 3',5'-monophosphate phosphodiesterases (cAMP PDEs) and, as a consequence of this selective 
PDE inhibition, cGMP levels are elevated, which in turn can give rise to beneficial platelet anti-aggregatory, 

70 anti-vasospastic and vasodilatory activity, as well as potentiation of the effects of endothelium-derived 
relaxing factor (EDRF) and nitrovasodilators. Thus the compounds have utility in the treatment of a number 
of disorders, including stable, unstable and variant (Prinzmetal) angina, hypertension, congestive heart 
failure, atherosclerosis, conditions of reduced blood vessel patency e.g. post-percutaneous transluminal 
coronary angioplasty (post-PTCA), peripheral vascular disease, stroke, bronchitis, chronic asthma, allergic 

15 asthma, allergic rhinitis, glaucoma, and diseases characterised by disorders of gut motility, e.g. irritable 
bowel syndrome (IBS). 

European patent application EP-A-0201188 discloses certain pyrazolo[4,3-d]pyrimidin-7-ones as ad- 
enosine receptor antagonists and PDE inhibitors, useful in the treatment of cardiovascular disorders such as 
heart failure or cardiac insufficiency. However these compounds are neither particularly potent PDE 
20 inhibitors, nor are they claimed to be selective inhibitors of cGMP PDE. 
The compounds of the present invention are of the formula (I): 



25 
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40 wherein 

R 1 is H, Ci-Ca alkyl, C3-C5 cycloalkyl or Ci-C 3 perfluoroalkyl; 

R 2 is H, Ci-Cs alkyl optionally substituted by OH, C1-C3 alkoxy or C 3 -Cs cycloalkyl, or C1-C3 
perfluoroalkyl; 

R 3 is Ci-Cg alkyl, C3-C6 alkenyl, C 3 -Ce alkynyl, C3-C7 cycloalkyl, Ci-Ce perfluoroalkyl or (Ca-Cs 
45 cycloalkyl)Ci-C6 alkyl; 

R* taken together with the nitrogen atom to which it is attached completes a pyrrolidinyl, piperidino, 
morpholino, or 4-N-(R 6 )-piperazinyl group; 

R 5 is H, C1-C4 alkyl, C1-C3 alkoxy, NR 7 R 8 , or CONR 7 R 8 ; 

R 6 is H, Ci-Cs alkyl, (C1-C3 alkoxy) C2-C6 alkyl, hydroxy C 2 -Cs alkyl, (R 7 R 8 N)C2-C6 alkyl, (R 7 R 8 NCO)- 
50 C, -C* alkyl, CONR 7 R 8 , CSNR 7 R 8 or C(NH)NR 7 R 8 ; 

R 7 and R 8 are each independently H, Ci-C* alkyl, (C1-C3 alkoxy)C 2 -C4 alkyl or hydroxy C2-C4 alkyl; 
and pharmaceutical^ acceptable salts thereof. 

In the above definition, unless otherwise indicated, alkyl or perfluoroalkyl groups having three or more 
carbon atoms may be straight or branched chain. In addition alkenyl or alkynyl groups having four or more 
55 carbon atoms, or alkoxy groups having three carbon atoms, may be straight or branched chain. 

The compounds of formula (I) may contain one or more asymmetric centres and thus they can exist as 
enantiomers or diastereoisomers. The invention includes both mixtures and separate individual isomers. 
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The compounds of formula (I) may also exist In tautomeric forms and the invention includes both 
mixtures and separate individual tautomers. 

Also included in the invention are radiolabeled derivatives of compounds of formula (I) which are 
suitable for biological studies. 
5 The pharmaceutical^ acceptable salts of the compounds of formula (I) which contain a basic centre are 
acid addition salts formed with pharmaceutical^ acceptable acids. Examples include the hydrochloride, 
hydrobromide, sulphate or bisulphate, phosphate or hydrogen phosphate, acetate, citrate, fumarate, glu- 
conate, lactate, maleate, succinate and tartrate salts. Compounds of the formula (I) can also provide 
pharmaceutical^ acceptable metal salts, in particular alkali metal salts, with bases. Examples include the 
w sodium and potassium salts. 

A preferred group of compounds of the formula (I) is that wherein R 1 is H, methyl or ethyl; R 2 is Ci-Ca 
alky I optionally substituted by OH or methoxy; R 3 is (VCa alky I or allyl; R* taken together with the nitrogen 
atom to which it is attached completes a piperidino or 4-N-(R 6 ) piperazinyl group; R 5 is H, NR 7 R 8 or 
CONR 7 R 8 ; R 6 is H, C1-C3 alkyl, hydroxy C2-C3 alkyl, CONR 7 R 8 ,CSNR 7 R 8 or C(NH)NR 7 R 8 ; and R 7 and R 8 
75 are each independently H or methyl. 

A particularly preferred group of compounds of the formula (I) is that wherein R 1 is methyl; R 2 is n- 
propyl; R 3 is ethyl, n-propyl or allyl; R 4 taken together with the nitrogen atom to which it is attached 
completes a 4-N-(R e ) piperazinyl group; R 5 is H; and R 6 is H, Ci-C 3 alkyl or 2-hydroxyethyl. 

Especially preferred individual compounds of the invention include: 
20 5-[2-aIlyloxy-5-(4-methylpipera2^ 
d]pyrimdin-7-one; 

5-[2-ethoxy-5-(pipera2inylsulphonyl)ph 
pyrimidin-7-one; 

5-[2^thoxy-5-(4-methylpiperazinylsulphonyl)phen^ 
25 pyrimidin-7-one; 

5-{2^thoxy-5-[4-(2-propyl)piperazinylsu^ 
[4,3-d]pyrimidin-7-one; 

5-{2^thoxy-5-[4-(2-hydroxyethyl)piperazinylsu^ 
pyrazolo[4,3-d]pyrimidin-7-one; 
30 1-methyl-5-[5-(piperazinylsulphony^ 
pyrimidin-7-one; 

and 5-{5-[4-(2-hydroxyethyl)piperazinylsulph^ 
pyrazolo[4,3-d]pyrimidin-7-one. 

The compounds of the general formula (I) may be prepared by the reaction of a compound of the 
35 general formula (II): 



40 



45 




III) 



50 (wherein R\ R 2 and R 3 are as previously defined, and Y represents a halogen atom, preferably a chlorine 
atom) with a compound of the general formula (III): 
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5 




(III) 



wherein R 4 and R 5 are as previously defined. 
io The reaction is generally carried out at room temperature, preferably in the presence of a solvent, for 
example an alkanol containing one to three carbon atoms, using an excess of (III) to scavenge the acid by- 
product (HY). 

Compounds of the general formula (II) may be prepared from compounds of the general formula (IV): 



15 



20 




(IV) 



25 (wherein R\ R 2 and R 3 are as previously defined) by the application of known methods for the introduction 
of a SO2Y group (wherein Y is as previously defined) into an aromatic ring, for example, when Y represents 
a chlorine atom, by the action of chlorosulphonic acid at or near 0 ■ C. 

When R 3 is a group susceptible to removal under the chlorosulphonylation conditions, e.g. aliyl, said 
group can be introduced in the final stage of the synthesis. Thus the phenol of the general formula (IV). 

30 wherein R 3 is H, and R 1 and R 2 are as previously defined, which is obtainable by Pd* -mediated 
deprotection of the Oallyl analogue as illustrated by Example 25, is chlorosulphonylated to provide a 
compound of the general formula (II), wherein Y is CI, R 3 is H, and R 1 and R 2 are as previously defined. The 
latter is then reacted with the appropriate amine (HI) to afford a compound of the general formula (I), 
wherein R 3 is H, and R\ R 2 , R 4 and R 5 are as previously defined, which is finally O-alkylated to furnish a 

35 compound of the general formula (I), wherein R\ R 2 , R 3 , R 4 and R 5 are as defined for formula (I). The 
alkylation may be effected under standard conditions using the appropriate alkyl halide, e.g. allyl bromide, 
in the presence of a base such as potassium carbonate, in a suitable solvent, e.g. 2-butanone, at the reflux 
temperature of the reaction mixture. Alternatively, the alkylation may be achieved under conventional 
Mitsunobu reaction conditions. 

40 In the case of other compounds of formula (IV) which may be incompatible with the chlorosul- 
phonylation reaction conditions, e.g. those wherein R 2 is hydroxy Ci-Cs alkyl, the hydroxy group can be 
protected with an acyl group such as acetyl or benzoyl. Said protecting group is subsequently removed at 
the final stage of the synthesis, under standard base hydrolysis conditions, to give compounds of the 
general formula (I) wherein R 2 is hydroxy Ci-Ce alkyl, and R\ R 3 , R 4 and R 5 are as defined for formula (I). 

45 These latter compounds may also be obtained incidentally, as by-products, by chlorosulphonylation of the 
corresponding alkoxy analogues, i.e. compounds of the general formula (IV) wherein R 2 is (C1-C3 alkoxy)Ci- 
Ce alkyl, followed by reaction of the crude product with the required amine (III), as illustrated by Example 
48. 

50 



55 



4 




(wherein R\ R 2 and R 3 are as previously defined) by the application of known cyclisation methods for 
pyrimidinone ring formation. Thus, for example, the cyclisation may be effected by the treatment of (V) with 
20 a base such as sodium hydroxide or potassium carbonate, optionally in the presence of hydrogen peroxide, 
in an ethanol-water medium at reflux temperature for 2-40 hours. Under these conditions the related nitrile 
of general formula (VI), wherein R\ R 2 and R 3 are as previously defined, may also be employed as the 
precursor to (IV). 

In an alternative cyclisation procedure, compounds of the general formula (IV) may be obtained by 
25 treatment of (V) with polyphosphoric acid at or near 140 • C for 6-18 hours. 

Compounds of the general formulae (V) and (VI) may be prepared from compounds of the general 
formulae (VII) and (VIII) respectively: 

r1 r 1 



35 



40 




T n 



R 2 



(vii) (VIII) 



(wherein R' and R J are as previously defined) by reaction with a compounds of general formula (IX): 




(IX) 



55 (wherein R 3 and Y are as previously defined). 

The reaction is generally carried out using an excess of (IX) in the presence of an excess of an aliphatic 
tertiary amine such as triethylamine to act as scavenger for the acid by-product (HY), optionally in the 
presence of a catalyst such as 4-dimethylamino-pyridine, in an inert solvent such as dichloromethane at 
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0 # Cto25*Cfor 2-6 hours. 

The amines of formula (III), the aminopyrazoles of formulae (VII) and (VIII), and the acyl halides of 
formula (IX), when not commercially available, can be obtained by conventional synthetic procedures, in 
accordance with literature precedent, from readily accessible starting materials using standard reagents and 
5 reaction conditions. 

Certain of the compounds of the general formula (I), wherein R* taken together with the nitrogen atom 
to which it is attached completes a 4-N-(R 6 )-piperazinyl group and R 6 is as previously defined but not 
hydrogen, may be prepared directly from the corresponding 4-N-unsubstituted piperazine analogue, that is 
a compound of the general formula (I) wherein R 6 is hydrogen, using appropriate standard synthetic 
w procedures. 

All of the above reactions are entirely conventional and appropriate reagents and conditions for their 
performance can readily be established by reference to standard text books and to the examples provided 
hereafter. Alternatives and variations will also be evident to the person skilled in the art to enable all the 
compounds defined by formula (I) to be prepared. 
75 The biological activities of the compounds of the present invention were determined by the following 
test methods. 

Phosphodiesterase activity 

20 Compound affinities for cGMP and cAMP PDEs are assessed by determination of their ICso values (the 
concentration of inhibitor required for 50% inhibition of enzyme activity). The PDE enzymes are isolated 
from rabbit platelets and rat kidney, essentially by the method of W.J. Thompson et al. (Biochem., 1971 10, 
311). The calcium/calmodulin (Ca/CAM)-independent cGMP PDE and the cGMP-inhibited cAMP PDE 
enzymes are obtained from rabbit platelets whilst, of the four major PDE enzymes of the rat kidney, the 

25 Ca/CAM-dependent cGMP PDE (fraction I) is isolated. Assays are performed using a modification of the 
"batch" method of W.J. Thompson and M.M. Appleman (Biochem., 1979, 18, 5228). Results from these 
tests show that the compounds of the present invention are potent and selective inhibitors of both cGMP 
PDEs. 

30 Platelet antiaggregatory activity 

This is assessed by the determination of a compound's ability to inhibit platelet aggregation in vitro 
induced by platelet activating factor (PAF), and to potentiate the platelet antiaggregatory action in vitro of 
activators of guanylate cyclase such as nitroprusside and EDRF. Washed platelets are prepared essentially 
35 by the method of J.F. Mustard et al. (Methods in Enzymol., 1989, 169, 3) and aggregation is determined 
using standard turbidimetric techniques as described by G.V.R. Born, J. Physiol. (Lond), 1962, 162, 67P. 

Antihypertensive activity 

40 This is assessed following intravenous or oral administration of a compound to spontaneously hyperten- 
sive rats. Blood pressure is recorded via a cannula implanted in the carotid artery of either conscious or 
anaesthetised animals. 

For administration to man in the curative or prophylactic treatment of angina, hypertension or 
congestive heart failure, oral dosages of the compounds will generally be in the range of from 4-800 mg 

45 daily for an average adult patient (70 kg). Thus for a typical adult patient, individual tablets or capsules 
contain from 2-400 mg of active compound, in a suitable pharmaceutical^ acceptable vehicle or carrier, for 
administration in single or multiple doses, once or several times per day. Dosages for intravenous, buccal or 
sublingual administration will typically be within the range of from 1-400 mg per single dose as required. In 
practice the physician will determine the actual dosing regimen which will be most suitable for an individual 

so patient and it will vary with the age, weight and response of the particular patient. The above dosages are 
exemplary of the average case but there can be individual instances in which higher or lower dosage 
ranges may be merited, and such are within the scope of this invention. 

For human use, the compounds of the formula (I) can be administered alone, but will generally be 
administered in admixture with a pharmaceutical carrier selected with regard to the intended route of 

55 administration and standard pharmaceutical practice. For example, they may be administered orally, 
buccally or sublingually, in the form of tablets containing excipients such as starch or lactose, or in capsules 
or ovules either alone or in admixture with excipients, or in the form of elixirs or suspensions containing 
flavouring or colouring agents. The compounds may also be injected parenterally, for example intra- 
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venously, intramuscularly, subcutaneously or intracoronarily. For parenteral administration, they are best 
used in the form of a sterile aqueous solution which may contain other substances, for example enough 
salts or glucose to make the solution isotonic with blood. 

Thus the invention provides a pharmaceutical composition comprising a compound of the formula (I), or 
5 a pharmaceutical^ acceptable salt thereof, together with a pharmaceutical^ acceptable diluent or carrier. 

The invention also provides a compound of the formula (I), or a pharmaceutical I y acceptable salt 
thereof, for use in medicine, particularly for the treatment of angina, hypertension, heart failure or 
atherosclerosis. 

The invention further provides the. use of a compound of the formula (I), or a pharmaceutical^ 
w acceptable salt thereof, for the manufacture of a medicament for the treatment of stable, unstable and 
variant (Prinzmetal) angina, hypertension, congestive heart failure, atherosclerosis, stroke, peripheral vascu- 
lar disease, conditions of reduced blood vessel patency e.g. post-PTCA, chronic asthma, bronchitis, allergic 
asthma, allergic rhinitis, glaucoma, or diseases characterised by disorders of gut motility, e.g. IBS. 

The invention also includes any novel intermediates disclosed herein such as those of formulae (II) and 

75 (IV). 

The preparation of the compounds of the invention will now be more particularly illustrated by reference 
to the following experimental Examples. The purity of the compounds was routinely monitored by thin layer 
chromatography (TLC) using Merck Kieselgel 60 F 2 s* plates. ^-Nuclear magnetic resonance spectra were 
recorded using a Nicolet QE-300 spetrometer and were in all cases consistent with the proposed structures. 

20 

EXAMPLE 1 

1-Methyl-3-n-propylpyrazoIe-5-carboxylic acid ethyl ester 

25 A mixture of 3-n-propylpyrazole-5-carboxylic acid ethyl ester (24.1 g, 0.132 mol) (prepared by the 
method of Chem. Pharm. Bull., 1984, 32, 1568) and dimethyl sulphate (16.8 g, 0.133 mol) were heated to 
90 • C for 2.5 hours. The mixture was dissolved in dichloromethane and the solution washed with sodium 
carbonate solution. The organic phase was separated, dried (MgSO*) and evaporated under vacuum to give 
a solid. Chromatography on silica gel (300 g), eluting with dichloromethane gave the product as a colourless 

30 oil (20.4 g, 79%). Rf 0.8 (silica; dichloromethane, methanol, acetic acid; 80:20:1). 

EXAMPLE 2 

1 -Methyl-3-n-propylpyrazole-5-carboxylic acid 

35 

1-Methyl-3-n-propylpyrazole-5-carboxylic acid ethyl ester (20.2 g, 0.10 mol) was suspended in 6N 
aqueous sodium hydroxide solution (50 ml, 0.30 mol). The mixture was heated to 80 • C for 2 hours then 
diluted with water (50 ml) and acidified with concentrated hydrochloric acid (25 ml). Filtration gave the 
carboxylic acid as pale brown crystals (12.3 g, 71%), m.p. 150-1 54 *C. Found: C.56.99; H.7.25; N.16.90. 
40 C8H12N2O2 requires C.57.13; H.7.19; N,16.66%. 

EXAMPLE 3 

1 -Methyl-4-nitro-3-n-propy Ipy razole-5-carboxy lie acid 

45 

1-Methyl-3-n-propylpyrazole-5-carboxylic acid (12.1 g, 0.072 mol) was added portionwise to a mixture of 
oleum (13 ml) and fuming nitric acid (11 ml), keeping the temperature below 60 'C. After the addition, the 
mixture was heated at 60 *C overnight and then cooled to room temperature before being poured onto ice. 
Filtration of the precipitate gave the nitropyrazole as a white solid (11.5 g, 75%), m.p. 124-1 27 *C. Found: 
so C.45.43; H.5.22; N.19.42. CaHuNaO* requires C.45.57; H.5.20; N,19.71%. 

EXAMPLE 4 

1-Methyl-4-nitro-3-n-propylpyrazole-5-carboxamide 

55 

1-Methyl-4-nitro-3-n-propylpyrazole-5-carboxylic acid (11.3 g, 0.053 mol) was added to thionyl chloride 
(50 ml) and the resulting mixture heated under reflux for 3 hours. The reaction mixture was then cooled and 
excess thionyl chloride removed by evaporation under vacuum. The oily residue was dissolved in acetone 
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(50 ml) and the solution cautiously added to a mixture of ice (50 g) and concentrated aqueous ammonium 
hydroxide solution (50 ml). The precipitate was collected by filtration to provide the pyrazolecarboxamide as 
a pale yellow solid (8.77 g, 78%), m.p. 14M43*C. Found: C45.22; H,5.71; N.26.12. CsH^NaOs requires 
C.45.28; H.5.70; N,26.40%. 

5 

EXAMPLE 5 

4- Amino-1-methyl-3-n-propylpyrazole-5-carboxamide 

70 1-Methyl-4-nito-3-n-propylpyrazole-5-carboxamide (3.45 g, 16.2 mmol) and stannous chloride dihydrate 
(18.4 g, 81 mmol) were suspended in ethanol and the mixture heated under reflux for 2 hours. The resulting 
solution was cooled to room temperature, basified to pH 9 by the addition of 2N aqueous sodium hydroxide 
solution and extracted with dichloromethane (3 x 150 ml). The organic extracts were combined, dried 
(MgSO*) and evaporated under vacuum. Trituration of the residue with ether gave the aminopyrazole as an 

75 off-white solid (2.77 g, 94%), m.p. 98-101 Found: C52.84; H.7.81; N.30.38. CsHuNtO requires C.52.73; 
H.7.74; N,30.75%. 

EXAMPLE 6 

20 4-(2-Ethoxybenzamido)-1-methyl-3-n-propylpyrazole-5-carboxamide 

A solution of 2-ethoxy benzoyl chloride (6.1 g, 33.0 mmol) in dichloromethane (50 ml) was added to a 
stirred solution of 4-amino-1-methyl-3-n-propylpyrazole-5-carboxamide (3.0 g, 16.4 mmol), 4- 
dimethylaminopyridine (0.02 g, 0.164 mmol) and triethylamine (3.34 g, 33.0 mmol) in dichloromethane (50 

25 ml) at 0 W C. The resulting mixture was allowed to warm to room temperature and stirred for a further 2 
hours. The solvent was evaporated under vacuum, the residue dissolved in a 19:1 mixture of dich- 
loromethane and methanol (250 ml), and then the solution washed with 1N hydrochloric acid (100 ml), dried 
(MgSO*) and evaporated under vacuum. The crude material was chromatographed on silica gel (200 g), 
eluting with a 97:3 mixture of dichloromethane and methanol, to give a pink solid; crystallisation from ethyl 

30 acetate-hexane gave the pyrazole-5-carboxamide as a paJe pink solid (2.2 g, 40%), m.p. 153-1 55 *C. Found: 
C.61.66; H.6.77; N.16.95. C17H22N4O3 requires C.61.80; H.6.71; N,16.96%. 

EXAMPLE 7 

35 5-(2-Ethoxyphenyl)-1-methyl-3-n-propyl»1,6-dihydro-7H-pyrazolo[4,3-d]pyrimidin-7-one 

4- (2-Ethoxybenzamido)-1-methyl-3-n-propylpyrazole-5-carboxamide (223 g, 0.676 mol) was added por- 
tionwise to a solution of sodium hydroxide (54 g, 1.35 mol) and 30% hydrogen peroxide solution (224 ml) in 
water (2000 ml). Ethanol (700 ml) was added and the resulting mixture heated under reflux for 2.5 hours, 

40 cooled, then evaporated under vacuum. The resulting solid was treated with 2N hydrochloric acid (380 ml), 
with external cooling, and the mixture was extracted with dichloromethane (1 x 700 ml, 3 x 200 ml). The 
combined organic extracts were washed successively with saturated aqueous sodium carbonate solution (3 
x 400 ml) and brine (300 ml), then dried (NaaSO*) and evaporated under vacuum. 

Chromatography of the residue on silica gel (1000 g), using a methanol in dichloromethane elution 

45 gradient (0-1%), followed by trituration of the crude product with ether (300 ml), gave the title compound as 
a colourless solid (152.2 g, 72%), m.p. 1 43-1 46 -C. Found: C.65.56; H.6.44; N.18.14. C17H20N4O2 requires 
C.65.36; H.6.45; N,17.94%. 

EXAMPLE 8 

50 

5- (5-Chiorosulphonyl-2-ethoxyphenyl)-1-methyl-3-n-propyl-1,6-dihydro-7H-pyrazolo[4,3-d]pyrimidin-7-one 

5- (2-Ethoxyphenyl)-1-methyl-3-n-propyl-1,6-dihydro-7H-pyrazolo[4,3-d]pyrimidin-7-one (10.0 g, 32.1 
mmol) was added portionwise to chlorosulphonic acid (20 ml) at 0*C under a nitrogen atmosphere. After 

55 being stirred overnight, the reaction solution was cautiously added to ice-water (150 ml) and the aqueous 
mixture extracted with a 9:1 mixture of dichloromethane and methanol (4 x 100 ml). The combined extracts 
were dried (Na2S04> and evaporated under vacuum to give the required sulphonyl chloride as a white solid 
(12.8 g, 97%), m.p. 179-181 *C. Found: C.50.07: H.4.71; N.13.29. Ci 7 Hi 9 CIN 4 04S requires C.49.70; H.4.66; 
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N,13.64%. 



EXAMPLE 9 



5 5-[2-Ethoxy-5-(4^arbamoylpiperidi^ 
pyrimidin-7-one 

4-Carbamoylpiperidine (703 mg, 5.50 mmol) was added to a stirred suspension of 5-(5-chlorosulphonyl- 
2-ethoxyphenyl)-1-methyl-3-n-propyl^ (750 mg, 1.80 mmol) in 

w ethanol (50 ml) at room temperature. The resulting mixture was stirred for 4 days before removing the 
solvent by evaporation under vacuum. The residue was dissolved in a 9:1 mixture of dichloromethane and 
methanol (100 ml) and the solution washed with saturated aqueous sodium carbonate solution (100 ml). The 
aqueous phase was further extracted with dichloromethane-methanol mixtures (3 x 100 ml) and all the 
organic fractions were combined, dried (MgSO*) and evaporated under .vacuum to give a solid. Crystal- 

75 lisation from a mixture of methanol-dimethylformamide gave the title sulphonamide as an off-white solid 
(446 mg, 49%), m.p. 274-276 'C. Found: C.55.36; H.6.01; N.16.65. C^sH^NgOsS requires C.55.08; H,5.83; 
N,16.75%. 

EXAMPLES 10-15 

20 

The following compounds were prepared by the procedure of Example 9 using the appropriate amine. 
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% yield 


m.p. 


Analysis % 


5 




O r4 

1 




(°C) 


(Theoretical In brackets) 
C H N 


70 












75 


10 


/ \ 


51 


161-162 


54.82 6.13 17.95 
(54.77 6.13 18.25) 


20 


11 




79 


194-196 


54.63 6.47 16.50 
(54.75 6.39 16.65) 


25 
30 


12 


/ \ 

\ / 


88 


187-189 


55.61 6.23 17.74 
(55.68 6.37 17.71) 
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13 




21 


187-188 


57.48 6.74 16.47 
(57.35 6.82 16.72) 


14 


/ \i 


74 


209-212 


57.64 6.66 16.81 
(57.35 6.82 16.72) 


15 


N NCSNH 2 


18 


229-230 


51.25 5.56 18.92 
(50.85 5.63 18.87) 



EXAMPLE 16 

5-{2-Ethoxy-5-[4-(methylthioimidoyl)p^ 
pyrazolo[4,3-d]pyrimidin-7-one hydroiodide 

A mixture of 5-[2-ethoxy-5-(4-thiocarbamoylpiperazinylsulphonyl)phenylh1 -methyl-3-n-propyl-1 ,6- 
dihydro-7H-pyrazolo[4,3-d]pyrimidin-7-one (0.78 g, 1.5 mmol), methyl iodide (426 mg, 3.0 mmol) and 
methanol (20 ml) was stirred under reflux for 2 hours, then allowed to cool. The resulting white solid was 
removed by filtration and crystallised from ethyl acetate-methanol to give the title compound as colourless 
crystals (0.70 g, 71%), m.p. 227-228 *C. Found: C.41.43; H.4.79; N.14.42. C2 3 H 3 i N 7 0*S2;HI requires 
C.41.75; H.4.88; N t 14.82%. 

EXAMPLE 17 

5-{2-Ethoxy-5-[4-(methylamidino)piperazinylsulpn^^ 
[4,3-d]pyrimidin-7-one hydroiodide 

5-{2-Ethoxy-5-[4-methylthioimidoyl)piperazinylsulph 

pyrazolo[4,3-d]pyrimidin-7-one hydroiodide (0.5 g, 0.75 mmol) was added to a 33% solution of methylamine 
in ethanol (20 ml) and the mixture stirred at room temperature for 18 hours. The solution was evaporated 
under vacuum and the residue triturated with ether. Chromatography of the resulting solid on silica gel (10 
g), using a methanol in dichtoromethane elution gradient (0-4%), followed by trituration of the crude product 
with ether, gave a light brown powder. Crystallisation from ethyl acetate-methanol gave the title compound 
as colourless crystals (112 mg, 23%), m.p. 253-255*C. Found: C.42.90; H.5.09; N.17.41. C23H32N8O4S; HI 
requires C.42.86; H.5.16; N,17.39%. 
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EXAMPLE 18 

1-Methyl-4-(2'n-propoxybenzamido)-3-n-propylpyra2ole-5-carboxamide 

5 This amide was prepared from 2-rvpropoxy benzoyl chloride following the procedure described in 
Example 6 and was obtained as a pink solid (63%),* m.p. 148-149 *C. Found: C.62.97; H.7.00; N.16.29. 
Ci 8 H 2 4N 4 0 3 requires C.62.77; H.7.02; N,16.27%. 

EXAMPLE 19 

10 

1-Methyl-5-(2-n-propoxyphenyl)-3-n-propyl-1 t 6'dihydro-7H-pyrazolo[4,3-d]pyrimidin-7-one 

1-Methyl-4-(2-n-propoxybenzamido)-3-n-propylpyrazole-5-carboxamide (0.34 g, 0.99 mmol) was added 
to a stirred mixture of 30% hydrogen peroxide solution (1.0 ml), potassium carbonate (0.54 g, 3.92 mmol), 

15 water (10 ml) and ethanol (5 ml). The mixture was heated under reflux for 38 hours and then evaporated 
under vacuum. The residue was suspended in water (20 ml), then the mixture acidified with 2N hydrochloric 
acid and extracted with dichloromethane (3 x 20 ml). The extracts are combined, dried (Na2SO*) and 
evaporated under vacuum. The resulting residue was chromatographed on silica gel (6 g), using a methanol 
in dichloromethane elution gradient (0.0-1.0%), to give an oil, successive trituration of which with ether gave 

20 the required product as a white solid (0.19 g, 59%), m.p. 111-114*C. Found: C.66.26; H.6.92; N.17.15. 
C18H22N4O2 requires C.66.23; H.6.80; N,17.17%. 

EXAMPLE 20 

25 5-(5-Chlorosulphonyl-2-n-propoxyphenylH-me 

This sulphonyl chloride was prepared from 5-(2-n-propoxyphenyl)-1-methyl-3-n-propyl-1 l 6-dihydro-7H- 
pyrazoto[4,3-d]pyrimidin-7-one following the procedure of Example 8 and was obtained as a white solid 
(92%). Found: C.51.26; H.5.02; N, 12.90. C18H21CIN4O4S requires C.50.88; H.4.98; N.13.19%. 

30 

EXAMPLE 21 

1-Methyl-5-[5-(pipera^inylsulphonyl)-2-n-propo^ 
7-one 

35 

This sulphonamide was prepared from piperazine and 5-(5-chlorosulphonyl-2-n-propoxyphenyl)-1-meth- 
yl-3-n-propyl-1 ,6-dihydro-7H-pyrazolo[4,3-d]pyrimidin-7-one following the procedure of Example 9 and was 
obtained as a white solid (70%), m.p. 185-186*C. Found: C56.17; H.6.38; N.17.65. C22H30N6O4S requires 
C.55.67; H.6.37; N,17.71%. 

40 

EXAMPLE 22 

5-{5-[4-(2-Hydroxyethyl)piperazinylsulphonyU 
pyrazolo[4,3-d]pyrimidin-7-one 

45 

This sulphonamide was prepared from N-(2-hydroxyethyl)piperazine and 5-(5-chlorosulphonyl-2-n-pro- 
poxyphenyl)-1-methyl-3-n-propyl-1,6-dihydro-7H-pyrazolo[4,3-d]pyrimidin-7-one following the procedure of 
Example 9 and was obtained as colourless needles (66%), m.p. 158-1 59 *C. Found: C.55.83; H.6.58; 
N,16.13. C24H34N6O5S requires C.55.58; H.6.61; N,16.20%. 

50 

EXAMPLE 23 

4-(2-Allyloxybenzamido)-1-methyl-3-n-propylpyrazole-5-carboxamide 

55 A solution of 2-allyloxybenzoyl chloride (3.93 g, 0.02 mol) in dichloromethane (20 ml) was added 
dropwise to a stirred, partial solution of 4-amino-1-methyl-3-n-propylpyrazole-5-carboxamide(3.64 g, 0.02 
mol) in pyridine (50 ml), and the resulting mixture stirred at room temperature overnight in a dry 
atmosphere. The solvent was evaporated under vacuum and the residue partitioned between dich- 
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loromethane (50 ml) and saturated aqueous sodium carbonate solution (50 ml). The organic layer was 
separated and the aqueous layer exhaustively extracted with further dichloromethane. The combined 
organic solutions were washed with 2M HCI (3 x 30 ml), then brine (1 x 30 ml), and dried (Na2SO*). After 
filtration and evaporation under vacuum of the filtrate, the crude product was crystallised from ethyl acetate 
5 to give the title compound (4.525 g, 66%), m.p. 1 32-1 34 *C. Found: C.63.49; H.6.42; N.16.33. C18H22N4O3 
requires C.63.14; H.6.48; N,16.36%. 

EXAMPLE 24 

10 ' 5-(2-Allyloxyphenyl)-1-methyl-3-n-propyl-1,6-dihydro-7H-pyrazolo[4,3-d]pyrimidin-7-one 

A mixture of 4-(2-allyloxybenzamido)-1-methyl-3-n-propylpyrazole-5-carboxamide (1.2 g, 0.0035 mol), 
sodium hydroxide (0.70 g, 0.018 mol), water (34 ml) and ethanol '(8 ml) was refluxed for 5 hours. After 
cooling, the solution was exhaustively extracted with ethyl acetate. The combined extracts were washed 
75 with brine (30 ml), dried (NaaSO*), filtered and the solvent evaporated under vacuum to give a crude 
product which was crystallised from ethyl acetate/hexane to afford the title compound (0.476 g, 37%), m.p. 
116-119*C. Found: C.67.00; H.6.21; N.17.23. CisKfeoN^ requires C.66.65; H.6.21; N,17.27%. 

EXAMPLE 25 

20 

S^-HydroxyphenyQ-l-methyl-S-n-propyl-I.eKJihydr^H-pyrazolo^^dlpyrimidin^-one 

A mixture of 5-(2-allyloxyphenyl)-1 -methyl-3-n-propyl-1 ,6-dihydro-7H-pyra20lo[4,3-d]pyrimidin-7-one 
(0.25 g, 0.0008 mol), phenol (0.145 g, 0.0015 mol), piperidine (0.131 g, 0.0015 mol) and tetrakis- 

25 (triphenylphosphine)palladium(O) (0.046 g, 0.00004 mol) in absolute ethanol (5 ml) was refluxed overnight 
under nitrogen. The mixture was allowed to cool, the solvent evaporated under vacuum and the residue 
dissolved in ethyl acetate (40 ml). This solution was washed with water (3 x 10 ml), 1M HCI (3 x 10 ml) and 
brine (1x10 ml). After drying (Na2SO*) and filtration, the filtrate was evaporated under vacuum to give the 
crude product. The title phenol (0.021 g, 10%) was obtained after trituration with diethyl ether and 

30 crystallisation from ethyl acetate/pentane, m.p. 233-238 "C. Found: C.63.17; H.5.65; N.19.52. CisHuNiCk 
requires C.63.36; H.5.67; N,19.71%. 

EXAMPLE 26 

35 5-(5-Chlorosulphonyl-2-hydroxyphenyl)-1-methyl-3-n-propyl-1 ,6-dihydro-7H-pyrazolo[4,3-d]pyrimidin-7-one 

5-(2-Hydroxyphenyl)-1 -methyl-3-n-propyl-1 ,6-dihydro-7H-pyra20lo[4,3-d]pyrimidin-7-one (0.239 g, 
0.00084 mol) was added, in portions, to stirred chlorosulphonic acid (3 ml) cooled to 0*C under a nitrogen 
atmosphere, and the resulting deep red solution stirred at room temperature for 18 hours. The reaction 
40 mixture was then added dropwise, with care, to stirred ice/water to give a brown solid. The latter mixture 
was extracted with dichloromethane (3 x 30 ml), the combined extracts dried (Na2SO*) and filtered, and the 
filtrate evaporated under vacuum to give a brown solid (0.24 g, 75%), used in the next step without further 
purification; Rf 0.3 (silica; dichloromethane, methanol; 95:5). 

45 EXAMPLE 27 

5-[2-Hydroxy-5-(4-methylpiperazinylsulphonyl)phenyl]-1-methyl-3-n-propyl-1,6-dihydro-7H-pyra2olo[4 ) 3-d]- 
pyrimidin-7-one 

50 A solution of 5-(5-chlorosulphonyl-2-hydroxyphenyl)-1-methyl-3-n-propyl-1,6-dihydro-7H-pyrazolo[4,3-d]- 
pyrimidin-7-one (0.235 g, 0.0006 mol) and N-methylpiperazine (0.5 ml, 0.0045 mol) in ethanol (40 ml) was 
stirred at room temperature for 18 hours. The solution was evaporated under vacuum and the residue 
partitioned between ethyl acetate (40 ml) and water (40 ml). The fine precipitate was filtered off, washed 
with water then ethyl acetate, and crystallised from ethyl acetate/DMF to give the title compound as an off- 

55 white powder (0.260 g. 49%), m.p. 283-284'C. Found: C.53.53; H.5.89; N, 18.40. C^oHfesNsOiS requires 
C.53.80; H.5.87; N.18.82%. 
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EXAMPLE 28 

5-[2-AHyloxy-5-(4-methylpiperaziny^^ 
pyrimidin-7-one 

5 

Allyl bromide (0.02 ml, 0.00023 mol) was added to a stirred suspension of 5-[2-hydroxy-5-(4-methyl- 
piperazinylsulphonyl)phenyl]-1-methyl-3-n^ (0.103 g t 

0.00023 mol) and potassium carbonate (0.032 g, 0.00023 mol) in 2-butanone (10 ml) and the mixture heated 
under reflux for 8 hours. After cooling, the reaction mixture was evaporated under vacuum and the residue 

10 suspended in water (20 ml). The aqueous suspension was extracted with ethyl acetate (3 x 20 ml), the 
combined extracts dried (NaaSO*) and, after filtration, evaporated under vacuum to give an oil. Column 
chromatography on silica gel (2 g) using a methanol in dichloromethane elution gradient (0-3%), followed by 
evaporation under vacuum of appropriate fractions, gave a semi-solid which was dissolved in acetone; 
evaporation under vacuum of the solution gave the title compound (0.011 g, 10%), m.p. 151-153*C, Rf 0.5 

/5 (silica; dichloromethane, methanol; 95:5), m/e 487 (M + + 1). 

EXAMPLE 29 

4- (2-Ethoxybenzamido)-1 ,3-dimethylpyrazole-5-carboxamide 

20 

This amide was prepared from 4-amino-1,3-dimethylpyrazole-5-carboxamide (prepared by the method 
of J. Med. Chem., 1987, 30, 91), following the procedure of Example 6, and was obtained as a white solid 
(81%), m.p. 178-181 *C. Found: C.59.89; H.6.05; N.18.44. C15H18N4O3 requires C.59.59; H.6.00; N,18.53%. 

25 EXAMPLE 30 

5- (2-Ethoxyphenyl)-1,3-dimethyl-1,6-dihydro-7H-pyra2olo[4 t 3-d]pyrimidin-7-one 

4-(2-Ethoxybenzamido)-1,3-dimethylpyrazole-5-carboxamide (1.6 g, 5.29 mmol) was added to poly- 
30 phosphoric acid (50 g) and the mixture heated to 140* C for 6 hours. The solution was cooled, poured into 
ice-water (100 ml), and then the mixture was basified with 10% aqueous sodium hydroxide solution and 
extracted with dichloromethane (3 x 100 ml). The organic extracts were combined, dried (MgSO*) and 
evaporated under vacuum. The residue was chromotographed on silica gel eluting with a 97:3 mixture of 
dichloromethane and methanol. Crystallisation of the crude product from aqueous ethanol gave the title 
35 compound as a colourless solid, m.p. 201 -204 'C Found: C.63.43; H.5.57; N.19.35. C15H16N4O2 requires 
C63.36; H.5.67; N,19.71%. 

EXAMPLE 31 

40 5-(5-Chorosulphonyl-2-ethoxyphenyl)-1 > 3-dimethyM,6-dihydro-7H-pyra20lo[4,3-d]pyrimidin-7-one 

This sulphonyl chloride was prepared from 5-(2-ethoxyphenyl)-1,3-dimethyl-1,6-dihydro-7H-pyrazolo- 
[4,3-d]pyrimidin-7-one, following the procedure of Example 8, and was obtained in quantitative yield as a 
white solid. Rf 0.3 (silica:ether). It was used without further purification. 

45 

EXAMPLES 32-34 

The following compounds were prepared from 5-(5-chlorosulphonyl-2-ethoxyphenyl)-1,3-dimethyl-1,6- 
dihydro-7H-pyrazolo[4,3-d]pyrimidin-7-one and the appropriate amine following the procedure of Example 9. 

50 



55 
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0 




Example 


O 4 

! 


% yield 


m.p. 
(°C) 


Analysis % 
(Theoretical in brackets) 
C H N 


32 


N NMe 
\ / 


68 


225-226 


53.88 5.81 18.42 
(53.79 5.87 18.82) 


33 


n~^~\h 


68 


240-242 


53.07 5.77 19.27 
(52.76 5.59 19.43) 


34 ; 




62 


228-229 


53.23 5.87 17.72 
(52.93 5.92 17.63) 



EXAMPLE 35 

4-Nitro-3-n-propylpyrazole-5-carboxylic acid 

3-n-Propylpyrazole-5-carboxylic acid (prepared by the method of Chem. Pharm. Bull. 1984, 32, 1568), 
was nitrated following the procedure of Example 3, to give the title compound as a colourless solid (75%), 
m.p. 169-173-C. Found: C.42.35; H.4.56; N.21.07. C7H9N3O4 requires C.42.21; H.4.55; N,21.10%. 
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EXAMPLE 36 



4-Nitro-3-n-propylpyrazole-5-carboxamide 

5 A mixture of 4-nitro-3-n-propylpyrazole-5-carboxylic acid (7.8 g, 39.2 mmol) and thionyl chloride (35 ml) 
was heated under reflux for 3 hours. The solvent was removed by evaporation under vacuum and the solid 
residue was added portionwise to aqueous ammonium hydroxide solution (40 ml) at 0 # C. The mixture was 
then diluted with water (60 ml) and extracted with a 9:1 mixture of dichloromethane and methanol (3 x 100 
ml). The organic fractions were combined, dried (MgSCU) and evaporated under vacuum, and the residue 

w crystallised from ethanol to give the carboxamide as a colourless solid (1.0 g, 13%), m.p. 202-206 *C. 
Found: C.42.35; H.5.01; N.28.38. C/HioN+Oa requires C.42.42; H.5.09; N,28.27%. 



EXAMPLE 37 



15 4-Amino-3-n-propylpyrazole-5-carboxamide 



A solution of 4-nitro-3-n-propylpyrazole-5-carboxamide (198 mg, 1.0 mmol) in methanol (5 ml) was 
added dropwise to a mixture of sodium borohydride (113 mg, 2.97 mmol), 10% palladium on carbon (5 mg) 
and water (3 ml). The mixture was stirred at room temperature for 3 hours, filtered and the solvent removed 
20 by evaporation under vacuum. Crystallisation of the residue from ethyl acetate-methanol gave the title 
compound as an off-white solid (61 mg, 36%), m.p. 196-201 *C. Rf 0.4 (silica; dichloromethane, methanol, 
ammonium hydroxide; 90:10:1). Found: C.48.96; H.6.98; N.32.08. C/HuNiO requires C.49.98; H.7.19; 
N,33.31%. 



25 EXAMPLE 38 



4-(2-Ethoxybenzamido)-3-n-propylpyra2ole-5-carboxamide 

The title amide was prepared from 4-amino-3-n-propylpyrazole-5-carboxamide following the procedure 
30 of Example 6, and was obtained as a white solid (64%), m.p. 209-211 *C. Found: C60.73; H.6.41; N.17.80. 
Ci6H 2 oN 4 0 3 requires C.60.74; H.6.37; N,17.71%. 



EXAMPLE 39 



35 5-(2-Ethoxyphenyl)-3-n-propyl-1 t 6-dihydro-7H-pyrazolo[4,3-d]pyrimidin-7-one 

The title compound was prepared from 4-(2-ethoxybenzamido)-3-n-propyl-pyrazole-5-carboxamide fol- 
lowing the procedure of Example 30 and was obtained as a white solid (16%), m.p. 199-201 # C. Found: 
C.64.44; H.6.19; N,18.44%. Ci 6 H, 8 N*02 requires C.64.41; H.6.08; N,18.78%. 

40 

EXAMPLE 40 



5-(5-Chlorosulphonyl-2-ethoxyphenyl)-3-n-propyl-1,6-dihydro-7H-pyra20lo[4,3-d]pyrimidin-7-one 

45 The title sulphonyl chloride was prepared from 5-(2-ethoxyphenyl)3-n-propyl-1,6-dihydro-7H-pyrazolo- 
[4,3-d]pyrimidin-7-one following the procedure of Example 8 and was obtained as a white solid (78%). Rf 
0.25 (silica;ether). 

It was used without further purification. 

50 EXAMPLE 41 

5-[2-Ethoxy-5-(4-methylpipera£inyl)sulph 
one 

55 The title sulphonamide was prepared from 5-(5-chlorosulphonyl-2-ethoxyphenyl)-3-n-propyl-1,6-dihydro- 
7H-pyrazolo[4,3-d]pyrimidin-7-one following the procedure of Example 9 and was obtained as a white solid 
(70%), m.p. 236-239 'C. Found: C.54.84; H.6.27; N.18.10. C 2 iH 28 N 6 0*S requires C.54.76; H.6.13; 
N.18.25%. 
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EXAMPLE 42 

3-Bromomethyl-5-chloro-1-methyl-4-nltropyra20le 

5 N-Bromosuccinimide (10.7 g, 60.0 mmol) was added to a solution of 5-chloro-1,3-dimethyl-4- 
nitropyrazole (8.78 g, 50.0 mmol) in carbon tetrachloride (100 ml) and the solution was heated under reflux 
whilst being irradiated with visible light (150 W tungsten lamp) for 3 days. At intervals throughout the 
reaction, quantities of benzoyl peroxide (6 x 50 mg) were added. The solvent was removed by evaporation 
under vacuum and the residue chromatographed on silica gel eluting with a 1:1 mixture of dichloromethane 

10 and hexane to give the bromide as an off-white solid (8.0 g, 63%), m.p. 80-82 *C. Found: C.23.95; H.2.05; 
N.16.31. CsH 5 BrCIN 3 02 requires C.23.60; H.1.98; N.16.51%. 

EXAMPLE 43 

/5 5-Chloro-3-methoxymethyl-1-methyl-4-nitropyra2ole 

A solution of 3-bromomethyl-5-chloro-1-methyl-4-nitropyra2ole (5.0 g, 19.6 mmol) in methanol (50 ml) 
was treated with silver nitrate (5.75 g, 33.8 mmol) and the mixture heated under reflux for 2 hours. The 
cooled reaction mixture was filtered and the filtrate evaporated under vacuum. The residue was partitioned 
20 between ethyl acetate (100 ml) and water (50 ml) and the aqueous phase extracted with a further quantity of 
ethyl acetate (50 ml). The organic extracts were combined, dried (MgSOO and evaporated under vacuum. 
Chromatography on silica gel, eluting with a 97:3 mixture of dichloromethane and methanol, gave the title 
pyrazole as a white solid (1.6 g, 40%), m.p. 59-63 *C. Found: C.34.65; H.3.83; N.20.05. C6H 8 CIN 3 0 3 
requires C.35.05; H.3.92; N,20.44%. 

25 

EXAMPLE 44 

5-Cyano-3-methoxymethyH-methyl-4-nitropyrazole 

30 A solution of 5-chloro-3-methoxymethyl-1-methyl-4-nitropyrazole (205 mg, 1.0 mmol), potassium cya- 
nide (130 mg, 2.0 mmol) and 18-crown-6 (10 mg) in acetonitrile (2 ml) was heated under reflux overnight. 
The solvent was evaporated under vacuum and the residue partitioned between ethyl acetate (20 ml) and 
water (20 ml). The organic phase was separated, dried (MgSO*) and evaporated under vacuum, then the 
residue chromatographed on silica gel eluting with a 1:1 mixture of ethyl acetate and pentane. Trituration of 

as the crude product with ether provided a yellow solid (38 mg, 19%), m.p. 48-50 *C. Found: C,42.89; H.4.15; 
N.28.78. C 7 H 8 N*0 3 requires C.42.86; H.4.11; N ( 28.56%. 

EXAMPLE 45 

40' 4-Amino-5-cyano-3-methoxymethyH-methylpyrazole 

The title compound was prepared from 5-cyano-3-methoxymethyl-1-methyl-4-nitropyrazole following the 
procedure of Example 5 and was obtained as an off-white solid (68%), m.p. 82-84 # C. Found: C50.81; 
H.6.13; N.33.94. C7H10N4O requires C.50.59; H.6.07; N f 33.72% 

45 

EXAMPLE 46 

5-Cyano-4-(2-ethoxybenzamido)-3-methoxymethyl-1-methylpyrazole 

50 The title compound was prepared from 4-amino-5-cyano-3-methoxymethyl-1-methylpyrazole following 
the procedure of Example 6 and was obtained as an off-white solid (61%), m.p. 103-1 05 *C. Found: 
C.61.21; H.5.98; N.17.80. ChH 18 N 4 0 3 requires 0,61.13; H,5.77; N,17.83%. 



55 
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EXAMPLE 47 

5-(2-Ethoxyphenyl)-3-methoxymethyl-1-methyl-1,6-d^^ 

5 The title compound was prepared from 5-cyano-4-(2-ethoxybenzamido)-3-methoxymethyl-1-methyl- 
pyrazole following the procedure of Example 7, via in situ generation of the 5-primary amide derivative, and 
was obtained as a white solid (38%), m.p. 160-161 *C. Found: C.61.35; H.5.75; N.17.98. CieHuNtCVe- 
quires C.61 .13; H.5.77; N,1 7.83%. 

W EXAMPLE 48 

3-Methoxymethyl-1-methyl-5-[5-(4-methylpiperazinylsulph 
d]pyrimidin-7-one 

75 5-(2-Ethoxyphenyl)-3-methoxymethyl-1 -methyl-1 ,6-dihydro-7H-pyrazolo[4,3-d]pyrimidin-7-one (470 mg, 
1.50 mmol) was dissolved in chlorosulphonic acid (3 ml) at O'C. The solution was stirred at room 
temperature for 2 hours, then cautiously added to ice-water (50 ml). The resulting solution was neutralized 
with saturated sodium carbonate solution, then extracted with a 20:1 mixture of dichloromethane and 
methanol (2 x 50 ml). The combined organic extracts were evaporated under vacuum and the residue was 

20 dissolved in ethanol (5 ml) and the solution treated with N-methylpiperazine (450 mg, 4.5 mmol). After 1 
hour at room temperature the solvent was evaporated under vacuum and the residue chromatographed non 
silica gel, eluting with a mixture of dichloromethane, methanol and aqueous ammonium hydroxide solution 
(90:10:1 by volume). Trituration of the crude product with ethyl acetate gave the title compound as a white 
solid (49 mg, 7%), m.p. 198-199 # C. Found: C.52.94; H.6.04; N.17.67. C^iKbaNeOsS requires C.52.93; 

25 H.5.92; N,17.64%. 

Also isolated following chromatography and crystallisation from a mixture of ethyl acetate and methanol 
was 3-hydroxymethyl-1-methyl-5-[5-(4-methylpiperazinylsulphonyl)-2-ethoxyphenyl]-1,6-dihydra»7H- 
pyrazolo[4,3-d]pyrimidin-7-one as a white solid (51 mg, 7%), m.p. 209-210 *C. Found: C.51.94; H,5.77; 
N.18.05. C20H26N6O5S requires 0,51.94; H.5.67; N.18.17%. 

30 

EXAMPLE 49 

1-Ethyl-3-n-propylpyrazole-5-carboxylic acid ethyl ester 

35 This pyrazole was prepared from 3-n-propylpyrazole-5-carboxylic acid ethyl ester and diethyl sulphate, 
following the procedure described in Example 1 , and was obtained as a colourless oil (72%). Rf 0.5 (silica; 
ethyl acetate, hexane; 1:1). 

EXAMPLE 50 

40 

1 -Ethyl-3-n-propylpyrazole-5-carboxylic acid 

This carboxylic acid was prepared from 1-ethyl-3-n-propylpyrazole-5-carboxylic acid ethyl ester, follow- 
ing the procedure described in Example 2, and was obtained as a pale brown solid (89%), m.p. 73-77 'C. 
45 Found C, 58.62; H.7.69; N, 15.23. C9H14N2O2 requires C.59.32; H.7.74; N.15.37%. 

EXAMPLE 51 

1 -Ethyl-4-nitro-3-n-propy lpyrazole-5-carboxylic acid 

50 

The title compound was prepared from 1-ethyl-3-n-propylpyrazole-5-carboxylic acid, following the 
procedure described in Example 3, and was obtained as a colourless solid (96%), m.p. 120-123 'C. Found: 
C.47.61; H.5.81; N.18.54. C9H13N3O4 requires C.47.57; H.5.77; N ( 18.49%. 

55 
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EXAMPLE 52 

1-Ethyl-4-nitro-3-n-propylpyrazole-5-carboxamtde 

5 The title amide was prepared from 1-ethyl-4-nitro-3-n-propylpyrazole-5-carboxylic acid, following the 
procedure described in Example 4, and was obtained as an off-white solid (86%), m.p. 119-120*C. Found: 
C47.38; H.6.18; N.24.34. CaHuNiCfe requires C.47.78; H.6.24; N,24.77% 

EXAMPLE 53 

w 

4-Amino-1-ethyl-3-n-propylpyrazole-5-carboxamide 

The title compound was prepared from 1-ethyl-4-nitro-3-n-propylpyrazole-5-carboxamide, by the proce- 
dure described in Example 5, and was obtained as an off-white solid (100%), m.p. 93-97* C. Found: 
75 C.55.17; H,8.34; N.28.93. CgH ie N*0 requires C.55.08; H.8.22; N,28.55%. 

EXAMPLE 54 

4- (2-Ethoxybenzamido)-1-ethyl-3-n-propylpyrazole-5-carboxamide 

20 

The title amide was prepared from 4-amino-1-ethyl-3-n-propylpyrazole-5-carboxamide and 2-ethoxyben- 
zoyl chloride, following the procedure described in Example 6, and was obtained as a colourless solid 
(73%), m.p. 139-141 *C. Found: C.63.03; H,7.15; N.16.50. Cig^N^Oa requires C.62.77; H.7.02; N,16.27%. 

25 EXAMPLE 55 

5- (2-Ethoxyphenyl)-1-ethyl-3-n-propyl-1,6-dihydro-7H-pyrazolo[4,3-d]pyrimidin-7-one 

The title compound was prepared from 4-(2-ethoxybenzamido)-1-ethyl-3-n-propylpyrazolo-5-carbox- 
30 amide following the procedure of Example 7, and was obtained as a colourless solid (46%), m.p. 112- 
114-C. Found: C.66.59; H,6.85; N.17.26. Ci 8 H 22 N*02 requires C.66.23; H.6.79; N.17.17%. 

EXAMPLE 56 

35 5-(5-Chlorosulphonyl-2-ethoxyphenyl)-^ 

The title compound was prepared from 5-(2-ethoxyphenyl)-1-ethyl-3-n-propyl-1,6-dihydro-7H-pyrazolo- 
[4,3-d]pyrimidin-7-one following the procedure of Example 8, and was obtained as a methylene chloride 
solvate (86%), m.p. 170-172*C. Found: C.49.82; H.4.84; N.12.77. Ci 8 H 2 iCIN*CUS; 1/6 CH 2 CI 2 requires 
40 C.49.70: H.4.90; N,12.77%. 

EXAMPLE 57 

5-[2-Ethoxy-5-(4-methylpiperazinylsulphonyl)phenyl]-1-ethyl-3-n-propyl-1,6-dihydro-7H-pyra20lo[4,3-d]- 
45 pyrimidin-7-one 

The title sulphonamide was prepared from 5-(5-chlorosulphonyl-2-ethoxyphenyl)-1-ethyl-3-n-propyl-1,6- 
dihydro-7H-pyrazolo[4,3-d]pyrimidin-7-one and N-methylpiperazine following the procedure of Example 9 
and was obtained as a colourless solid (43%), m.p. 160-162 *C. Found: C.57.24; H,6.17; N.16.83. 
50 C23H 32 N 6 04S requires C.56.54; H.6.60; N.17.20%. Rf 0.35 (silica; dichloromethane, methanol: 9:1). 

EXAMPLE 58 

5-{2-Ethoxy-5-[4-(2-hydroxyethyl)piperazinylsulphonyl]phenyl}-1-ethyl-3-n-propyl-1,6-dihydro-7H-pyrazolo- 
55 [4,3-d]pyrimidin-7-one 

The title sulphonamide was prepared from 5-(5-chlorosulphonyl-2-ethoxyphenyl)-1-ethyl-3-n-propyl-1,6- 
dihydro-7H pyrazolo[4,3-d]pyrimidin-7-one and N-(2-hydroxyethyl)piperazine following the procedure of 
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Example 9 and was obtained as a colourless solid (88%), m.p. 191-193 # C. Found: C.55.74; H.6.55; N.15.78. 
C24H34N 6 0sS requires C.55.58; H.6.61; H,16.20%. 

Claims 

Claims for the following Contracting States : AT, BE, CH, DE, DK, FR, GB, IT, LI, LU, NL, SE 

1. A compound of the formula: 




wherein 

R 1 is H, C1-C3 alkyl, C3-C5 cycloalkyl or C1-C3 perfluoroalkyl; 

R 2 is H, Ci-Ce alkyl optionally substituted by OH, C1-C3 alkoxy or C 3 -Cg cycloalkyl, or C1-C3 
perfluoroalkyl; 

R 3 is Ci-Ce alkyl, Cs-Ce alkenyl, C 3 -Cs alkynyl, C 3 -C 7 cycloalkyl, C1-C* perfluoroalkyl or (C 3 -Cs 
cycloalkyl)Ci-C6 alkyl; 

R* taken together with the nitrogen atom to which it is attached completes a pyrrolidinyl, piperidino, 
morpholino, or 4-N-(R 6 )-piperazinyl group; 

R 5 is H, C1-C4 alkyl, C1-C3 alkoxy, NR 7 R 8 , or CONR 7 R 8 ; 

R 6 is H, Ci-C* alkyl, (C1-C3 alkoxy) C2-C* alkyl, hydroxy C2-G; alkyl, (R 7 R 8 N)C2-Cg alkyl. 
(R 7 R 8 NCO)Ci-Cg alkyl, CONR 7 R 8 , CSNR 7 R 8 or C(NH)NR 7 R 8 ; 

R 7 and R 8 are each independently H, Ci-C* alkyl, (Ci-C 3 alkoxy)C2-C4 alkyl or hydroxy C2-C4 
alkyl; 

and pharmaceutically acceptable salts thereof. 

2. A compound as claimed in Claim 1 wherein R 1 is H, methyl or ethyl; R 2 is C1-C3 alkyl optionally, 
substituted by OH or methoxy; R 3 is (VCs alkyl or allyl; R 4 taken together with the nitrogen atom to 
which it is attached completes a piperidino or 4-N-(R 6 ) piperazinyl group; R 5 is H, NR 7 R 8 or CONR 7 R 8 ; 
R 6 is H, C1-C3 alkyl, hydroxy C2-C3 alkyl, CONR 7 R 8 , CSNR 7 R 8 or C(NH)NR 7 R 8 ; and R 7 and R 8 are 
each independently H or methyl. 

3. A compound as claimed in Claim 2 wherein R 1 is methyl; R 2 is n-propyl; R 3 is ethyl, n-propyl or allyl; 
R* taken together with the nitrogen atom to which it is attached completes a 4-N-(R 6 ) piperazinyl group; 
R 5 is H; and R 6 is H, C1-C3 alkyl or 2-hydroxyethyi. 

4. A compound as claimed in Claim 3 wherein said compound is selected from: 

5-[2-allyloxy-5-(4-methylpipera2inylsulphonyl)phenyl]-1-methyl-3-n-propyl-1,6-dihydro-7H-pyra2olo- 
[4,3-d]pyrimidin-7-one; 

5-[2-ethoxy-5-(piperazinylsulphonyl)phenyl]-1-methyl-3-n-propyl-1,6-dihydro-7H-pyrazolo[4,3-d]- 
pyrimidin-7-one; 

5-[2-ethoxy-5-(4-methylpiperazinylsulphonyl)phenyl]-1-methyl-3-n-propyl-1,6-dihydro-7H-pyra20lo- 
[4,3-d]pyrimidin-7-one; 

5-{2-ethoxy-5-[4-(2-propyl)pipera2inylsulphonyl]phenyl}-1-methyl-3-n-propyl-1,6-dihydro-7H- 
pyrazolo[4,3-d]pyrimidin-7-one; 
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5-{2-etho><y-5-[4-(2-hydroxyethyl)piperaziny^ 
pyrazolo[4,3-d]pyrimidin-7-one; 

1-methyl-5-[5-(piperaziny!sulphonyl)-2-n-propoxyphenyl]-3-n-propyl-1,6-dihyd 
pyrimidin-7-one; 

and 5-{5-[4-(2-hydroxyethyl)piperazinyte^ 

7H-pyrazolo[4,3-d]pyrimidin-7-one, 

and pharmaceutically acceptable salts thereof. 

A pharmaceutical composition comprising a compound of the formula (I) or a pharmaceutically 
acceptable salt thereof, as claimed in any one of Claims 1 to 4, together with a pharmaceutically 
acceptable diluent or carrier. 

A compound of the formula (I) or a pharmaceutically acceptable salt thereof, as claimed in any one of 
Claims 1 to 4, for use in medicine, particularly for the treatment of angina, hypertension, heart failure or 
atherosclerosis. 

The use of a compound of the formula (I) or a pharmaceutically acceptable salt thereof, as claimed in 
any one of Claims 1 to 4, for the manufacture of a medicament, particularly for the treatment of angina, 
hypertension, heart failure, atherosclerosis, stroke, peripheral vascular disease, conditions of reduced 
blood vessel patency, chronic asthma, bronchitis, allergic asthma, allergic rhinitis, glaucoma or diseases 
characterised by disorders of gut motility. 

A compound of the formula: 



wherein R 1 and R 2 are as claimed in Claim 1, R 3 is as claimed in Claim 1 and is also H, and Y is 
chloro, bromo or fluoro. 



K 



I 
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Claims for the following Contracting State : ES 

1. A process for preparing a compound of the formula: 



i 

K 




wherein 

R 1 is H, C1-C3 alkyl, C3-C5 cycloalkyl or Ci-C 3 perfluoroalkyl; 

R 2 is H, Ci-Ce alkyl optionally substituted by OH, C1-C3 alkoxy or C3-C* cycloalkyl, or C1-C3 
perfluoroalkyl; 

R 3 is Ci-Cg alkyl, Cs-Ce alkenyl, C 3 -Cs alkynyl, C3-C7 cycloalkyl, Ci-Cs perfluoroalkyl or (C 3 -Cs 
cycloalkyl)Ci-Cc alkyl; 

R 4 taken together with the nitrogen atom to which it is attached completes a pyrrolidinyl, piperidino, 
morpholino, or 4-N-(R 6 )-piperazinyl group; 

R 5 is H, Ci-C* alkyl, C1-C3 alkoxy, NR 7 R 8 , or CONR 7 R 8 ; 

R 8 is H, Ci-Cg alkyl, (C1-C3 alkoxy) C2-C6 alkyl, hydroxy C2-C6 alkyl, (R 7 R 8 N)C2-C6 alkyl, 
(R 7 R 8 NCO)C,-C6 alkyl, CONR 7 R 8 , CSNR 7 R 8 or C(NH)NR 7 R 8 ; 

R 7 and R 8 are each independently H, C1-C4 alkyl, (C1-C3 a!koxy)C 2 -C* alkyl or hydroxy C2-C4 
alkyl; 

and pharmaceutical^ acceptable salts thereof, which comprises reacting a compound of the formula: 




wherein R\ R 2 and R 3 are as previouly defined and Y is chloro, bromo or fluoro, with a compound of 
the formula: 
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. wherein R 4 and R 5 are as previously defined, and optionally converting the required product to a 
pharmaceutical^ acceptable salt. 

2. A process as claimed in Claim 1 wherein R\ R 2 R 4 and R 5 are as claimed in Claim 1 and R 3 is H, 
followed by O-alkylation of the phenol and optional conversion of the required product to a pharmaceu- 
tical^ acceptable salt. 

3. A process as claimed in Claim 1 or Claim 2 wherein R\ R 4 and R 5 are as claimed in Claim 1, and R 3 is 
as claimed in Claim 1 or Claim 2, wherein R 2 contains an acetyl- or benzoyl-protected hydroxy 
substituent, said protecting group being subsequently removed by base hydrolysis before optional 
conversion of the required product to a pharmaceutical^ acceptable salt. 

4. A process as claimed in any of Claims 1 to 3 wherein R 1 is H, methyl or ethyl; R 2 is C1-C3 alkyl 
optionally substituted by OH or methoxy; R 3 is C2-C3 alkyl or allyl; R 4 taken together with the nitrogen 
atom to which it is attached completes a piperidino or 4-N-(R 6 ) piperazinyl group; R 5 is H, NR 7 R 8 or 
CONR 7 R 8 ; R6 j S H, C1-C3 alkyl, hydroxy C2-C 3 alkyl, CONR'R 8 , CSNR 7 R 8 or C(NH)NR 7 R 8 ; and R 7 
and R 8 are each independently H or methyl. 

5. A process as claimed in Claim 4 wherein R 1 is methyl; R 2 is n-propyl; R 3 is ethyl, n-propyl or allyl; R 4 
taken together with the nitrogen atom to which it is attached completes a 4-N-(R 6 ) piperazinyl group; R 5 
is H; and R 6 is H, C1-C3 alkyl or 2-hydroxyethyl. 

6. A process as claimed in Claim 5 wherein said compound of formula (I) produced is selected from: 

5-[2-alIyloxy-5-(4-methylpiperazinylsulphonyl)phenyl]-1-methyl-3-n-propyl-1,6-dihydro-7H-pyrazolo- 
[4,3-d]pyrimidin-7-one; 

5-[2^thoxy-5-(piperazinylsulphonyl)phenylH^ 
pyrimidin-7-one; 

5-[2-ethoxy-5-(4-methylpiperazinylsulphonyl)phen^^^ 
[4 f 3-d]pyrimidin-7-one; 

5-{2-ethoxy-5-[4-(2-propyl)piperazinylsulphonyl]phenyl}-1-methyl-3-n-propyl-1,6-dihydro-7H- 
pyrazolo[4,3-d]pyrimidin-7-one; 

5-{2-ethoxy-5-[4-(2-hydroxyethyl)piperazinylsulphonyl]phenyl}-1-methyl-3-n-propyl-1,6-dihydro-7H- 
pyrazolo[4,3-d]pyrimidin-7-one; 

1-methyl-5-[5-(pirjerazinylsulphonyl)-2-n-propoxyphen 
pyrimidin-7-one; 

and 5-{5-[4-(2-hydroxyethyl)piperazinylsulphonyl]-2-n-propoxyphenyl}-1-methyl-3-n-propyl-1,6-dihydro- 

7H-pyrazolo[4,3-d]pyrimidin-7-one 1 

and pharmaceutical^ acceptable salts thereof. 

Claims for the following Contracting State : GR 

1. A process for preparing a compound of the formula: 



i; 



0 
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wherein 

R 1 is H, C1-C3 alkyl, C 3 -Cs cycloalkyl or C1-C3 perfluoroalkyl; 

R 2 is H, Ci-Ce alkyl optionally substituted OH, C1-C3 alkoxy or Ca-Ce cycloalkyl, or C1-C3 
perfluoroalkyl; 

R 3 is Ci-Ce alkyl, Ca-Cg alkenyl, Ca-Cs alkynyl, C3-C7 cycloalkyl, Ci-Cg perfluoroalkyl or (Ca-Ce 
cycloalkyl)Ci-C6 alkyl; 

R 4 taken together with the nitrogen atom to which it is attached completes a pyrrolidinyl, piperidino, 
morpholino, or 4-N-(R 6 )-piperazinyl group; 

R 5 is H, Ci-C* alkyl, C1-C3 alkoxy, NR 7 R 8 , or CONR 7 R 8 ; 

R s Is H, d-Cs alkyl, (C1-C3 alkoxyJCa-Ce alkyl, hydroxy C2-C6 alkyl, (R 7 R 8 N)C2-Cs alkyl, 
(R 7 R 8 NCO)Ci-Ce alkyl, CONR 7 R 8 , CSNR 7 R 8 or C(NH)NR 7 R 8 ; 

R 7 and R 8 are each independently H, Ci-C* alkyl, (Ci-Ca alkoxy)C2-C4 alkyl or hydroxy C 2 -C 4 
alkyl; 

and pharmaceutically acceptable salts thereof, 
which comprises reacting a compound of the formula: 



wherein R\ R 2 and R 3 are as previouly defined and Y is chloro, bromo or fluoro, with a compound of 
the formula: 



wherein R 4 and R 5 are as previously defined, and optionally converting the required product to a 
pharmaceutically acceptable salt. 

A process as claimed in Claim 1 wherein R\ R 2 R 4 and R 5 are as claimed in Claim 1 and R 3 is H, 
followed by O-alkylation of the phenol and optional conversion of the required product to a pharmaceu- 
tically acceptable salt. 

A process as claimed in Claim 1 or Claim 2 wherein R\ R 4 and R 5 are as claimed in Claim 1, and R 3 is 
as claimed in Claim 1 or Claim 2, wherein R 2 contains an acetyl- or benzoyl-protected hydroxy 
substituent, said protecting group being subsequently removed by base hydrolysis before optional 
conversion of the required product to a pharmaceutically acceptable salt. 

A process as claimed in any of Claims 1 to 3 wherein R 1 is H, methyl or ethyl; R 2 is C1-C3 alkyl 
optionally substituted by OH or methoxy; R 3 is C2-C 3 alkyl or allyl; R 4 taken together with the nitrogen 
atom to which it is attached completes a piperidino or 4-N-(R 6 ) piperazinyl group; R 5 is H, NR 7 R 8 ; R 6 
is H, C,-C 3 alkyl, hydroxy C2-C3 alkyl, CONR 7 R 8 , CSNR 7 R 8 or C(NH)NR 7 R 8 ; and R 7 and R 8 are each 
independently H or methyl. 
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5. A process as claimed in Claim 4 wherein R 1 is methyl; R 2 is n-propyl; R 3 is ethyl, n-propyl or allyl; R* 
taken together with the nitrogen atom to which it is attached completes a 4-N-(R B ) piperazinyl group; R 5 
is H; and R e is H, C1-C3 alkyl or 2-hydroxyethyl. 

5 6. A process as claimed in Claim 5 wherein said compound of formula (I) produced is selected from: 

5-[2-allyloxy-5-(4-methylpiperazin^ 
[4,3-d]py rimidin-7-one; 

5-[2-ethoxy-5-(piperazinylsulphonyl)phenylH^ 
pyrimidin-7-one; 

10 5-[2-ethoxy-5-(4-methylpiperazinylsulphonyl)phenyl]-1-methyl-3-n-propyl-1,6-dihydro-7H-pyrazolo^ 
[4,3-d]pyrimidin-7-one; 

5-{2-ethoxy-5-[4-(2-propyl)pipera2inylsulphonyl]phenyl}-1-methyl-3-n-propyl-1,6-dihydro-7H- 

pyzazolo[4,3-d]pyrimidin-7-one; 

5-{2-ethoxy-5-[4-(2-hydroxyethyl)piperazinylsulphonyl]phenyl}-1-methyl-3-n-propylO,6-dihydro-7H- 
;5 pyrazolo[4,3-d]pyrimidin-7-one; 

1-methyl-5-[5-(piperazinylsulphonyl)-2-n-propoxyph 
pyrimidin-7-one; 

and 5-{5-[4-(2-hydroxyethyl)piperazinylsulphonyl]-2-n-propoxyphenyl}-1-methyl-3-n-propylO t 6<li 
7H-pyrazolo[4,3-d]pyrimidin-7-one ( 
20 and pharmaceutical^ acceptable salts thereof. 

7. A compound of the formula: 



wherein R 1 and R 2 are as claimed in Claim 1, R 3 is as claimed in Claim 1 and is also H, and Y is 
chloro, bromo or fluoro. 
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PatentansprUche 

PatentansprUche fUr folgende Vertragsstaaten : AT, BE, CH, DE, DK, FR, GB, IT, U, LU, NL, SE 

1. Verbindung der Formel: 



worin R 1 H, Ci-C 3 -Alkyl, C 3 -Cs-Cycloalkyl Oder Ci-Ca-Perfluoralkyl bedeutet; R 2 H, Ci-Cs-Alkyl, 
gegebenenfalls substituiert durch OH, Ci-C 3 -Alkoxy Oder C 3 -C6-Cycloalkyl Oder Ci-C 3 -Perfluoralkyl 
darstellt; R 3 Ci-Ce-Alkyl, Ca-Ce-Alkenyl, Ca-Cs-AIkinyl, Ca-Cy-Cycloalkyl, Ci -Ce -Perfluoralky I Oder (C 3 - 
C6-Cycloalkyl)-Ci-C6-alkyl ist; R 4 zusammen mit dem Stickstoffatom, an das es gebunden ist, ejne 
Pyrrolidinyl-, Piperidino-, Morpholino- oder 4-N-(R 6 )-Piperazinyl-Gruppe bildet; R 5 H, Ci-Ci-Alkyl, Ci- 
C 3 -Alkoxy, NR 7 R 8 oder CONR 7 R 8 bedeutet; R 6 H, Ci-Cc-Alkyl, (Ci-C 3 -Alkoxy)-C2-Cs-alkyl, Hydroxy- 
Cz-Ce-alkyl, (R'FVN^-Ce-Alkyl, (R 7 R 8 NCO)-Ci-C6-Alkyl, CONR 7 R 8 , CSNR 7 R 8 oder C(NH)NR 7 R 8 
darstellt; und R 7 und R 8 jeweils unabhSngig H f Ci-C*-Alkyl, (Ci-C 3 -Alkoxy)-C2 -Chalky I oder Hydroxy- 
C2-C*-alkyl sind; und pharmazeutisch annehmbare Salze hievon. 

2. Verbindung nach Anspruch 1, worin R 1 H, Methyl oder Ethyl bedeutet; R 2 Ci-C 3 -Alkyl, gegebenenfalls 
substituiert durch OH oder Methoxy, darstellt; R 3 C2-C 3 -AIkyl oder Ally! ist; R* zusammen mit dem 
Stickstoffatom, an das es gebunden ist, eine Piperidino- oder 4-N-(R 6 )-Piperazinyl-Gruppe bildet; R 5 H, 
NR 7 R 8 oder CONR 7 R 8 bedeutet; R 6 H, Ci-C 3 -Alkyl, Hydroxy-Cs-Cs-alkyl, CONR 7 R 8 , CSNR 7 R 8 oder 
C(NH)NR 7 R 8 darstellt; und R 7 und R 8 jeweils unabhSngig H oder Methyl sind. 

3. Verbindung nach Anspruch 2, worin R 1 Methyl bedeutet; R 2 n-Propyl darstellt; R 3 Ethyl, n-Propyl oder 
Allyl ist; R 4 zusammen mit dem Stickstoffatom, an das es gebunden ist, eine 4-N-(R 6 )-Piperazinyl- 
Gruppe bildet; R s H bedeutet; und R s H, Ci-C 3 -Alkyl oder 2-Hydroxy ethyl darstellt. 

4. Verbindung nach Anspruch 3, wobei die Verbindung ausgewShlt ist aus: 

5-[2-Allyloxy-5-(4-methylpiperazinylsulfonyl)-phenyl]-1-methyl-3-n-propyl-1,6-dihydro-7H-pyrazolo- 
[4,3-d]pyrimidin-7-on; 

5-[2-Ethoxy-5-(piperazinylsulfonyl)-phenyl]-1-methyl-3-n-propyl-1,6-dihydro-7H-pyrazolo[4,3-d]- 
pyrimidin-7-on; 

5-[2-Ethoxy-5-(4-methylpiperazinylsulfonyl)-phenyl]-1-methyl-3-n-propyl-1,6-dihydro-7H-pyrazolo- 
[4,3-d]pyrimidin-7-on; 

5-[2-Ethoxy-5-[4-(2-propyl)-piperazinylsulfonyl]-phenyl]-1-methyl-3-n-propyl-1,6-dihydro-7H- 
pyrazolo[4,3-d]pyrimidin-7-on; 

5-[2-Ethoxy-5-[4-(2-hydroxyethyl)-piperazinylsulfonyl]phenyl]-1-methyl-3-n-propyl-1,6-dihydro-7H- 
pyrazolo[4,3-d]pyrimidin-7-on; 

1-Methyl-5-[5-(piperazinylsulfonyl)-2-n-propoxyphenyl]-3-n-propyl-1,6-dihydro-7H-pyrazolo[4,3-d]- 
pyrimidin-7-on; und 

5-[5-[4-(2-Hydroxyethyl)-piperazinylsulfonyl]-2-n-propoxyphenyl]-1-methyl-3-n-propyl-1,6-dihydro- 
7H-pyrazolo[4,3-d]pyrimidin-7-on, 
und pharmazeutisch annehmbaren Salzen hievon. 



0 




N 
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5. Pharmazeutische Zusammensetzung, welche eine Verbindung der Formel (I) Oder ein pharmazeutisch 
annehmbares Salz hievon nach einem der AnsprOche 1 bis 4 zusammen mit einem pharmazeutisch 
annehmbaren VerdUnnungsmittel Oder TrSger umfafit. 

5 6. Verbindung der Formel (I) Oder ein pharmazeutisch annehmbares Salz hievon nach einem der 
AnsprOche 1 bis 4 zur Verwendung in der Medizin, insbesondere zur Behandlung von Angina, 
Hypertonic, Herzversagen Oder Arteriosklerose. 

7. Verwendung einer Verbindung der Formel (I) Oder eines pharmazeutisch annehmbaren Salzes hievon 
ro nach einem der AnsprOche 1 bis 4 bei der Herstellung eines Medikaments. insbesondere zur 

Behandlung von Angina, Hypertonie, Herzversagen, Arteriosklerose, Schlaganfall, peripheren Gef&Ber- 
krankungen, Zustanden reduzierter DurchgSngigkeit der BlutgefSBe, chronischem Asthma, Bronchitis, 
allergischem Asthma, Heuschnupfen, Glaukom Oder durch Storungen der Darmmotilitat charakterisier- 
ten Erkrankungen. 

75 

8. Verbindung der Formel: 



20 
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worin R 1 und R 2 wie in Anspruch 1 definiert sind, R 3 wie in Anspruch 1 definiert ist, und auch H 
bedeutet, und Y Chlor, Brom oder Fluor darstellt. 

PatentansprUche fUr folgenden Vertragsstaat : ES 

35 

1. Verfahren zur Herstellung einer Verbindung der Formel: 
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(I), 



55 worin R 1 H, Ci-C 3 -Alkyl, Ca-Cs-Cycloalkyl Oder Ci-C 3 -Perfluoralkyl bedeutet; R 2 H, Ci-Cc-Alkyl, 
gegebenenfalls substituiert durch OH, Ci-C 3 -Alkoxy oder C 3 -C<;-Cycloalkyl Oder Ci-C 3 -Perfluoralkyl 
darstellt; R 3 Ci-Ce-AlkyI, Cs-Cs-Alkenyl, C 3 -Cs-Alkinyl, C 3 -C7-Cycloalkyl. Ci-Ce-Perfluoratkyl oder (C 3 - 
C 6 -Cycloalkyl)-Ci-C6-alkyl ist; R 4 zusammen mit dem Stickstoffatom, an das es gebunden ist, eine 
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Pyrrolidinyl-, Piperidino-, Morpholino- Oder 4-N-(R 6 )-Piperazinyl-Gruppe bildet; R 5 H, Ci-Ci-AlkyI, Ci- 
C 3 -Alkoxy ( NR 7 R 8 Oder CONR 7 R 8 bedeutet; R 6 H, Ci-C6-Alkyl, (Ci-C 3 -Alkoxy)-C2-C6-alkyl, Hydroxy- 
C2-C6-alkyl t (RJffNKfc-Cc-Alkyl, (R 7 R 8 NCO)-Ci«C6-Alkyl, CONR 7 R 8 , CSNR 7 R 8 Oder C(NH)NR 7 R 8 
darstellt; und R 7 und R 8 jeweils unabhSngig H, Ci-Ci-Alkyl, (Ci-C 3 -Alkoxy)-C2-C4-alkyl Oder Hydroxy- 
C2-C4-alkyl sind; und pharmazeutisch annehmbarer Salze hievon, welches umfaBt: 
Umsetzen einer Verbindung der Formel: 



worin R\ R 2 und R 3 wie oben definiert sind, und Y Chlor, Brom Oder Fluor darstellt, mit einer 
Verbindung der Formel: 



worin R 4 und R 5 wie oben definiert sind, und gegebenenfalls OberfOhren des erforderlichen Produkts in 
ein pharmazeutisch.annehmbares Salz. 

Verfahren nach Anspruch 1, wobei R\ R 2 . R 4 und R 5 wie in Anspruch 1 definiert sind, und R 3 H 
bedeutet, gefolgt von einer O-Alkylierung des Phenols und gegebenenfalls einer UberfOhrung des 
erforderlichen Produkts in ein pharmazeutisch annehmbares Salz. 

Verfahren nach Anspruch 1 Oder Anspruch 2, wobei R\ R 4 und R 5 wie in Anspruch 1 definiert sind, R 3 
wie in Anspruch 1 oder Anspruch 2 definiert ist, und R 2 einen Acetyl- Oder BenzoylgeschOtzten 
Hydroxy-Substituenten enthSIt, welche Schutzgruppe anschliefiend durch Basenhydrolyse vor der 
gegebenenfalls durchgefOhrten OberfUhrung des erforderlichen Produkts in ein pharmazeutisch an- 
nehmbares Salz entfernt wird. 

Verfahren nach einem der AnsprOche 1 bis 3, wobei R 1 H, Methyl Oder Ethyl bedeutet; R 2 Ci-C 3 -Alkyl, 
gegebenenfalls substituiert durch OH oder Methoxy, darstellt; R 3 C2-C3-Alkyl Oder Ally! ist; R 4 
zusammen mit dem Stickstoffatom, an das es gebunden ist, eine Piperidino- Oder 4-N-(R 6 )-Piperazinyl- 
Gruppe bildet; R 5 H, NR 7 R 8 oder CONR 7 R 8 bedeutet; R 6 H, Ci-C 3 -Alkyl, Hydroxy-C 2 -C 3 -alkyl, 
CONR 7 R 8 , CSNR 7 R 8 oder C(NH)NR 7 R 8 darstellt; und R 7 und R 8 jeweils unabhSngig H oder Methyl 
sind. 

Verfahren nach Anspruch 4, wobei R 1 Methyl bedeutet; R 2 n-Propyl darstellt; R 3 Ethyl, n-Propyl oder 
Allyl ist; R 4 zusammen mit dem Stickstoffatom, an das es gebunden ist, eine 4-N-(R 6 )-Piperazinyl- 
Gruppe bildet; R 5 H bedeutet; und R 6 H, Ci-C 3 -Alkyl oder 2-Hydroxyethyl darstellt. 

Verfahren nach Anspruch 5, bei welchem die Verbindung der Formel (I) ausgewahlt wird aus: 

5-[2-Allyloxy-5-(4-methylpiperazinylsulfonyl)-phenyl]-1-methyl-3-n-propyl-1,6-dihydro-7H-pyrazolo- 
[4,3-d]pyrimidin-7-on; 

5-[2-Ethoxy-5-(piperazinylsulfonyl)-phenyl]-1-methyl-3-n-propyl-1,6-dihydro-7H-pyrazolo[4,3-d]- 
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pyrimidin-7-on; 

5-[2-Ethoxy-5-(4-methylpiperazinyte 
[4,3-d]pyrimidin-7-on; 

5-[2-Ethoxy-5-[4-(2-propyl)-piperazinylsulfonylJ-ph 
pyrazolo[4,3-d]pyrimidin-7-on; 

5-[2-Ethoxy-544-(24iydroxyethyl)-piperazinylsulfonyl]phen 
pyrazo!o[4,3-d]pyrimidin-7-on; 

1-Methyl-5-[5-(pipera2inylsulfonyl)-2-n-propoxyphenyl]-3-n-propylO,6-dihydro-^ 
pyrimidin-7-on; und 

5-[5-[4-(2-Hydroxyethyl)-piperazinylsulfonyl]-2-n-propoxyphenyl]-1-methyl-3-n^ 
7H-pyrazolo[4,3-d]pyrimidin-7-on, 
und pharmazeutisch annehmbaren Salzen hievon. 

PatentansprUche fUr folgenden Vertragsstaat : GR 

1. Verfahren zur Herstellung einer Verbindung der Formel: 




(I)/ 



worin R 1 H, Ci-C 3 -Alkyl, C 3 -Cs-Cycloalkyl oder Ci-C 3 -Perfluoralkyl bedeutet; R 2 H, Ci-Ce-AlkyI, 
gegebenenfalls substituiert durch OH, Ci-C 3 -Alkoxy Oder C 3 -C6-Cycloalkyl oder Ci-C 3 -Perfluoralkyl 
darstellt; R 3 Ci-Ce-Alkyl, C 3 -Cs-Alkenyl, Ca-Ce-Alkinyl, C 3 -C 7 -Cycloalkyl. Ci-Cs-PerfluoralkyI oder (C 3 - 
Cc-CycloalkyO-Ci-Ce-alkyl ist; R 4 zusammen mit dem Stickstoffatom, an das es gebunden ist, eine 
Pyrrolidinyh Piperidino-, Morpholino- Oder 4-N-(R 6 )-Piperazinyl-Gruppe bildet; R 5 H, Ci-C4-Alkyl, Ci- 
C 3 -Alkoxy, NR 7 R 8 oder CONR 7 R 8 bedeutet; R s H, C-Ce-Alkyl, (Ci-C 3 -Alkoxy)-C2-C6-alkyl, Hydroxy- 
C 2 -C6-alkyl, (R 7 R 8 N)-<^-CG-Alkyl, (R 7 R 8 NCO)-Ci-C6-Alkyl, CONR 7 R 8 , CSNR 7 R 8 oder C(NH)NR 7 R 8 
darstellt; und R 7 und R 8 jeweils unabhSngig H, Ci-C*-Alkyl, (Ci-C 3 -Alkoxy)-C 2 -C4-alkyl oder Hydroxy- 
C2-C*-alkyl sind; und pharmazeutisch annehmbarer Salze hievon, welches umfaGt: 
Umsetzen einer Verbindung der Formel: 




worin R\ R 2 und R 3 wie oben definiert sind. und Y Chlor, Brom oder Fluor darstellt, mit einer 
Verbindung der Formel: 
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worin R 4 und R 5 wie oben definiert sind. und gegebenenfalls UberfUhren des erforderlichen Produkts in 
ein pharmazeutisch annehmbares Salz. 

2. Verfahren nach Anspruch 1. wobei R\ R 2 , R* und R 5 wie in Anspruch 1 definiert sind, und R 3 H 
bedeutet, gefolgt von einer O-Alkylierung des Phenols und gegebenenfalls einer Oberfuhrung des 
erforderlichen Produkts in ein pharmazeutisch annehmbares Salz. 

3. Verfahren nach Anspruch 1 oder Anspruch 2, wobei R\ R* und R 5 wie in Anspruch 1 definiert sind. R 3 
wie in Anspruch 1 oder Anspruch 2 definiert ist, und R 2 einen Acetyl- Oder BenzoylgeschUtzten 
Hydroxy-Substituenten enthalt, welche Schutzgruppe anschlieBend durch Basenhydrolyse vor der 
gegebenenfalls durchgefUhrten UberfUhrung des erforderlichen Produkts in ein pharmazeutisch an- 
nehmbares Salz entfernt wird. 

4. Verfahren nach einem der AnsprUche 1 bis 3, wobei R 1 H, Methyl oder Ethyl bedeutet; R 2 Ci-Ca-AlkyI, 
gegebenenfalls substitulert durch OH oder Methoxy, darstellt; R 3 (VCs-Alkyl oder Allyl ist; R* 
zusammen mit dem Stickstoffatom, an das es gebunden ist, eine Piperidino- oder 4-N-(R 6 )-Piperazinyl- 
Gruppe bildet; R 5 H, NR 7 R 8 bedeutet; R 6 H, Ci-C 3 -Alkyl, Hydroxy^ -C 3 -alky I, CONR 7 R 8 , CSNR 7 R 8 
oder C(NH)NR 7 R 8 darstellt; und R 7 und R 8 jeweils unabhSngig H oder Methyl sind. 

5. Verfahren nach Anspruch 4, wobei R 1 Methyl bedeutet; R 2 n-Propyl darstellt; R 3 Ethyl, n-Propyl oder 
Allyl ist; R + zusammen mit dem Stickstoffatom, an das es gebunden ist, eine 4-N-(R s )-Piperazinyl- 
Gruppe bildet; R 5 H bedeutet; und R 6 H, Ci-C3-AJkyl oder 2-Hydroxyethyl darstellt 

6. Verfahren nach Anspruch 5, bei welchem die Verbindung der Formel (I) ausgewShlt wird aus: 

5-[2-Allyloxy-5-(4-methylpiperazinylsulfonyl)-phenyl]-1-methyl-3-n-propyl-1,6-dihydro-7H-pyrazolo- 
[4,3-d]pyrimidin-7-on; 

5-[2-Ethoxy-5-(piperazinylsulfonyl)-phenyl]-1-m^ 
pyrimidin-7-on; 

5-[2-Ethoxy-5-(4-methylpiperazinylsulfonyl)-phenyl]-1-methyl-3-n-propyl-1,6-dihydro-7H-pyrazolo- 
[4,3-d]pyrimidin-7-on; 

5-[2-Ethoxy-5-[4-(2-propyl)-piperazinylsulfonyl]-phenyl]-1-methyl-3-n-propyl-1,6-dihydro-7H- 
pyrazolo[4,3-d]pyrimidin-7-on; 

5-[2-Ethoxy-5-[4-(2-hydroxyethyl)-piperazinylsulfonyl]phenyl]-1-methyl-3-n-propyl-1,6-dihydro-7H- 
pyrazolo[4,3-d]pyrimidin-7-on; 

1-Methyl-5-[5-(piperazlnylsulfonyl)-2-n-propoxyphenyl]-3-n-propyl-1.6-dihydro-7H-pyrazolo[4,3-^ 
pyrimidin-7-on; und 

5-[5-[4-(2-Hydroxyethyl)-piperazinylsulfonyl]-2-n-propoxyphenyl]-1-methyl-3-n-propyl-1,6-dihydro- 
7H-pyrazolo[4,3-d]pyrimidin-7-on, 
und pharmazeutisch annehmbaren Salzen hievon. 
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7. Verbindung der Formei: 



5 
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worin R 1 und R 2 wie in Anspruch 1 definiert sind, R 3 wie in Anspruch 1 definiert ist, und auch H 
bedeutet, und Y Chlor, Brom oder Fluor darstellt. 

Revendicatfons 

20 Revendicatfons pour les Etats contractants sulvants : AT, BE, CH, DE, DK, FR, GB, IT, LI, LU, NL, SE 

1. Compost de formule : 



25 
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dans laquelle : 

- R 1 represent© H, alkyle en C1-C3, cycloalkyle en C3-C5 ou perfluororoalkyle en C1-C3 ; 

- R 2 reprSsente H, alkyle en Ci-C* 6ventuellement substitu£ par OH, alcoxy en C1-C3 ou 
cycloalkyle en Cs-Ce, ou perfluoroalkyle en C1-C3 ; 

45 - R 3 repr^sente alkyle en Ci-Cg, alkSnyle en Cs-Cs, alkynyle en Cs-Ce, cycloalkyle en C3-C7, 

perfluoroalkyle en Ci-C* ou (cycloalkyle en C3 -Chalky le en C1-C6 ; 

- R 4 pris avec I'atome d'azote auquel il est Ii6 complete un noyau pyrrolidinyle, pip6ridino, 
morpholino ou 4-N-(R 6 )-pip6razinyle ; 

- R s repr^sente H, alkyle en C1-C4, alcoxy en C1-C3, NR 7 R 8 , ou CONR 7 R 8 ; 

50 - R 6 reprSsente H, alkyle en Ci-Cs, (alcoxy en Ci-Cs)alkyle en C2-C6, hydroxy(alkyle en C2-C 6 ), 

(R 7 R 8 N)alkyle en C 2 -C6, (R 7 R 8 NCO)alkyle en C,-Cs, CONR 7 R 8 , CSNR 7 R 8 ou C(NH)NR 7 R 8 ; 

- R 7 et R 8 represented chacun ind£pendamment H, alkyle en Ci-C*. (alcoxy en Ci-Csjalkyle en 
C2-C4 ou hydroxy(alkyle en C2-CU) ; 

et ses sels pharmaceutiquement acceptables. 

55 

2. Compose selon la revendication 1, dans lequel R 1 reprdsente H, mSthyle ou 6thyle ; R 2 reprSsente 
alkyle en C1-C3 6ventuellement substituS pr OH ou m^thoxy ; R 3 reprSsente alkyle en C 2 -Cs ou allyle ; 
R 4 pris ensemble avec I'atome d'azote auquet il est lid complete un cycle pipdridino ou 4-N-(R 6 )- 
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pipgrazinyle ; R 5 reprgsente H, NR 7 R 8 ou CONR 7 R 8 ; R 6 repr^sente H, alkyle en C1-C3, hydroxy- 
(alkyle en Ca-Cs). CONR 7 R 8 , CSNR 7 R 8 ou C(NH)NR 7 R 8 ; et R 7 et R 8 represented chacun ind<§pen- 
damment H ou m&hyle. 

5 3. Compost selon la revendication 2, dans lequel R 1 reprSsente m&hyle ; R 2 reprdsente n-propyle ; R 3 
repr^sente 6thyle, n-propyle ou allyle ; R 4 pris ensemble avec I'atome d'azote auquel il est li£ 
complete un cycle 4-N-(R 6 )-pip6razinyle ; R 5 repr^sente H ; et R 5 repnSsente H, alkyle en C1-C3 ou 2- 
hydroxygthyle. 

10 4. Compost selon la revendication 3, caract£ris6 en ce qu'ii est choisi parmi les suivants : 
5-(2-allyloxy-5-(4-m6thylpip£razinylsulfo^ 
(4,3-d)pyrimidin-7-one ; 

5-(2-£thoxy-5-(pip6razinylsulfonyl)ph6nylH^ 
pyrimidin-7-one ; 
75 5-(2-£thoxy-5-(4-m£thylpip£razinylsulfonyl^ 
d)pyrimidin-7-one ; 

5-{2-£thoxy-5-(4-(2-propyl)pipSrazinyte^^ 
(4,3-d)pyrimidin-7-one ; 

5-{2-4thoxy-5-(4-(2-hydroxy6thyl)pip^razin^^ 
20 pyrazolo(4,3-d)pyrimidin-7-one ; 

lHTiethyl«5-(5-(pip£razinylsulfonyl)-2-^^ 
pyrimidin-7-one ; et 

5-{5-(4-(2-hydroxy6thyl)pipgrazinylsu^ ,6-dihydro- 
7H-pyrazolo(4,3-d)pyrimidin-7-one, 
25 et leurs sels pharmaceutiquement acceptables. 

5. Composition pharmaceutique comprenant un compost de formule (I) ou un sel pharmaceutiquement 
acceptable d'un tel compost, tel que revendiqu^ dans Tune quelconque des revendications 1 & 4, avec 
un diluant ou un v6hicule pharmaceutiquement acceptable. 

30 

6. Compost de formule (I) ou sel pharmaceutiquement acceptable d'un tel compost, tel que revendiqu6 
dans Tune quelconque des revendications 1 k 4, pour une utilisation en mgdecine, en particulier pour le 
traitement de Tangine, de I'hypertension, des d§faillances cardiaques et de Path£roscl£ro$e. 

35 7. Utilisation d'un compost de formule (I) ou d'un sel pharmaceutiquement acceptable d'un tel compost, 
tel que revendiqu6 dans Tune quelconque des revendications 1 h 4, pour fabriquer un medicament, en 
particulier pour le traitement de I'angine, de I'hypertension, des d^faillances cardiaques, de TathSros- 
cl^rose, des attaques, des maladies vasculaires p6riph6riques, des Stats d'obstruction partielle des 
vaisseaux sanguins, de I'asthme chronique, de la bronchite, de I'asthme allergique, de la rhinite 

ao allergique, du glaucome ou des maladies caract£ris£es par des dSsordres de la motility intestinale. 

8. Compost de formule : 
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SO,Y 



dans laquelle R* et R 2 sont tels que revendiqu^s dans la revendication 1, R 3 est tel que revendiqu§ 
dans la revendication 1 et reprSsente Sgalement H, et Y repr^sente chloro, bromo ou fluoro. 



32 



EP 0 463 756 B1 

Revendlcatlons pour I'Etat contractant sulvant : ES 

1. Proc6d6 de preparation d'un compost de formule : 




dans laquelle : 

- R 1 represent© H, alkyle en Ci-Ca, cycloalkyle en C3-Cs ou perfluororoalkyle en C1-C3 ; 

- R 2 repr^sente H, alkyle en Ci-Cs £ventuellement substitug par OH, alcoxy en C1-C3 ou 
cycloalkyle en C3-C6, ou perfluoroalkyle en Ca-Cs ; 

- R 3 reprgsente alkyle en C1-C6, alk£nyle en Ca-C6, alkynyle en C3-C&, cycloalkyle en C3-C7, 
perfluoroalkyle en C1-C3 ou (cycloalkyle en C3 -Chalky le en C1-C6 ; 

- R 4 pris avec I'atome d'azote auquel il est \\6 complete un noyau pyrrolldinyle, piperidino, 
morpholino ou 4-N-(R 6 )-pip6razinyle ; 

- R 5 reprgsente H, alkyle en Ci-C*. alcoxy en C1-C3, NR 7 R 8 , ou CONR 7 R 8 ; 

- R 6 reprSsente H, alkyle en Ci-Cs, (alcoxy en Ci-Cs)alkyle en C2-C6, hydroxy(alkyle en C 2 -Ce), 
(R 7 R 8 N)alkyle en Ca-Cs, (R 7 R 8 NCO)alkyle en Ci-C*. CONR 7 R 8 , CSNR 7 R 8 ou C(NH)NR 7 R 8 ; 

- R 7 et R 8 reprSsentent chacun ind^pendamment H, alkyle en C1-C4, (alcoxy en Ci-Csjalkyle en 
C2-C* ou hydroxy(alkyle en C2-C4) ; 

et ses sels pharmaceutiquement acceptables, 

qui consiste h faire r^agir un compost de formule : 




dans laquelle R\ R 2 et R 3 sont tels que pr^c^demment d^finis, et Y repr^sente chloro bromo ou fluoro, 
avec un compost de formule : 
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dans laquelle R 4 et R 5 sont tels que pr6c6demment d^finis, et gventuellement & transformer le produit 
attendu en un sel pharmaceutiquement acceptable. 

Proc£d6 selon la revendication 1, dans lequel R 1 , R 2 , R 4 et R 5 sont tels que revendiqu^s dans la 
revendication 1, et R 3 repnSsente H, suivi d'une O-alkylation du phenol et de la transformation 
facultative du produit attendu en un sel pharmaceutiquement acceptable. 

Proce*d6 selon la revendication 1 ou 2, dans lequel R\ R 4 et R 5 sont tels que revendique*s dans la 
revendication 1 , et R 3 est tel que revendiqug dans la revendication 1 ou 2, dans lequel R 2 comporte un 
substituant hydroxy prot£g6 par un radical ac^tyle ou benzoyle, ledit groupe protecteur 6tant ulte>ieure- 
ment §limin6 par une hydrolyse basique avant la transformation facultative du produit attendu en un sel 
pharmaceutiquement acceptable. 

Procede selon Tune quelconque des revendications 1 & 3, dans lequel R 1 reprgsente H, m£thyle ou 
ethyle ; R 2 repr^sente alkyle en Ci -C3 £ventuellement substitu£ par OH ou mgthoxy ; R 3 reprgsente 
alkyle en C2-C3 ou allyle ; R 4 pris ensemble avec I'atome d'azote auquel il est lie complete un cycle 
pipeVidino ou 4-N-(R 6 )pipe>azinyle ; R 5 repr^sente H, NR 7 R 8 ou CONR 7 R 8 ; R 6 repr£sente H, alkyle en 
C1-C3. hydroxy(alkyle en C2-C3), CONR 7 R 8 , CSNR 7 R 8 ou C(NH)NR 7 R 8 ; et R 7 et R 8 represented 
chacun ind^pendamment H ou mgthyle. 

Procgde* selon la revendication 4, dans lequel R 1 reprSsente m^thyle ; R 2 repr^sente n-propyle ; R 3 
represents Ethyle, n-propyle ou allyle ; R 4 pris ensemble avec I'atome d'azote auquel il est lie 
complete un cycle 4-N-(R 6 )-pipe7azinyle ; R 5 repr^sente H ; et R 6 repre*sente H, alkyle en C1-C3 ou 2- 
hydroxy^thyle. 

Proc6de" selon la revendication 5, dans lequel ledit compose* de formule (I) produit est choisi parmi : 

5-(2-allyloxy-5-(4-m&hylpipe>azinylsulfo^ 
(4,3-d)pyrimidin-7-one ; 

5-(2^thoxy-5-(pipe>azinylsulfonyl)phe*nyl)-1-m^ 
pyrimidin-7-one ; 

5-(2^thoxy-5-(4-m&hylpipe>azinylsulfony^ 
d)pyrimidin-7-one ; 

5-{2^thoxy-5-(4-(2-propyl)pipe>azinyls^ 
(4,3-d)pyrimidin-7-one ; 

5-{2^thoxy-5-(4-(2-hydroxye , thyl)pipe7aziny^ 
pyrazolo(4,3-d)pyrimidin-7-one ; 

1-m&hyl-5-(5-(pipe>azinylsulfonyl)-2-n-^ 
pyrimidin-7-one ; et 

5-{5-(4-(2-hydroxy&hyl)pipe>azinylsuto^ 
7H-pyrazolo(4,3-d)pyrimidin-7-one, 
et leurs sels pharmaceutiquement acceptables. 
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Revendications pour I'Etat contractant sulvant : GR 



1. Procede de preparation d'un compost de formule : 




N 



dans taquelle : 

- R 1 represente H, alkyle en C1-C3, cycloalkyle en C3-C5 ou perfluororoalkyle en C1-C3 ; 

- R 2 represents H, alkyle en Ci-Cc eventuellement substitue par OH, alcoxy en C1-C3 ou 
cycloalkyle en Cs-C*, ou perfluoroalkyle en C1-C3 ; 

- R 3 repr^sente alkyle en Ci-Ce, alk£nyle en Cs-Cs, alkynyle en C3-C6, cycloalkyle en C3-C7, 
perfluoroalkyle en Ci-Cs ou (cycloalkyle en C 3 -Ce)alkyle en Ci-Ce ; 

- R 4 pris avec I'atome d'azote auquel il est lie complete un noyau pyrrolidinyle, piperidino, 
morpholino ou 4-N-(R 5 )-piperazinyle ; . 

- R 5 represents H, alkyle en C1-C4, alcoxy en C1-C3, NR 7 R 8 , ou CONR 7 R 8 ; 

- R s represente H, alkyle en Ci-Ce, (alcoxy en Ci-Cs)alkyle en C2-C6, hydroxy(a!kyle en C2-C6), 
(R 7 R 8 N)alkyle en C 2 -C6, (R 7 R 8 NCO)alkyle en Ci-Ce, CONR 7 R 8 , CSNR 7 R 8 ou C(NH)NR 7 R 8 ; 

- R 7 et R 8 representent chacun independamment H p alkyle en C1-C4. (alcoxy en Ci-C3)alkyle en 
C2-C4 ou hydroxy(alkyle en C2-C4) ; 

et ses sels pharmaceutiquement acceptables, 

qui consiste & faire reagir un compose de formule : 



dans laquelle R\ R 2 et R 3 sont tels que precedemment detinis, et Y represente chloro, bromo ou fluoro, 
avec un compose de formule : 



K 
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5 




dans laquelle R 4 et R s sont tels que pr6c6demment dSfinis, et Sventuellement & transformer le produit 
w attendu en un sel pharmaceutiquement acceptable. 

2. Proc6d6 selon la revendication 1, dans lequel R 1 , R 2 , R 4 et R 5 sont tels que revendiqu^s dans la 
revendication 1, et R 3 reprSsente H, suivi d'une O-alkylation du phenol et de la transformation 
facultative du produit attendu en un sel pharmaceutiquement acceptable. 

75 

3. Proc£d6 selon la revendication 1 ou 2, dans lequel R\ R 4 et R 5 sont tels que revendiqu^s dans la 
revendication 1 , et R 3 est tel que revendiqu§ dans la revendication 1 ou 2, dans lequel R 2 comporte un 
substituant hydroxy prot6g6 par un radical ac^tyle ou benzoyle, ledit groupe protecteur Stant ulterieure- 
ment §limin6 par une hydrolyse basique avant la transformation facultative du produit attendu en un sel 

20 pharmaceutiquement acceptable. 

4. Procdde selon Tune quelconque des revendications 1 a 3, dans lequel R 1 repr^sente H f m^thyle ou 
ethyle ; R 2 reprSsente alkyle en C1-C3 6ventuellement substitue par OH ou methoxy ; R 3 reprSsente 
alkyle en C2-C3 ou allyle ; R 4 pris ensemble avec I'atome d'azote auquel il est \\6 complete un cycle 

25 pipilridino ou 4-N-(R 6 )pip6razinyle ; R 5 repr^sente H, NR 7 R 8 ou CONR 7 R 8 ; R G repr^sente H, alkyle en 
C1-C3, hydroxy(alkyle en C2-C3), CONR 7 R 8 , CSNR 7 R 8 ou C(NH)NR 7 R 8 ; et R 7 et R 8 reprSsentent 
chacun inddpendamment H ou mSthyle. 

Proc6d§ selon la revendication 4, dans lequel R 1 repr^sente mSthyle ; R 2 repr^sente n-propyle ; R 3 
reprSsente §thyle, n-propyle ou allyle ; R 4 pris ensemble avec I'atome d'azote auquel il est lie 
complete un cycle 4-N-(R 6 )-pip6razinyle ; R 5 repr^sente H ; et R s repr^sente H, alkyle en C1-C3 ou 2- 
hydroxy&hyle. 

Proc6d6 selon la revendication 5, dans lequel ledit compost de formule (I) produit est choisi parmi : 

5-(2-allyloxy-5-(4-m6thylpip6razinylsulfonyl)ph 
(4,3-d)pyrimidin-7-one ; 

5-(2-6thoxy-5-(pip6razinylsulfonyl)ph6n^ 
pyrimidin-7-one ; 

5-(2-£thoxy-5-(4-m6thylpip£razinylsulfony^ 
d)pyrimidin-7-one ; 

5-{2-6thoxy-5-(4-(2-propyl)pip6razinylsulfonyl^ 
(4,3-d)pyrimidin-7-one ; 

5-{2^thoxy-5-(4-(2-hydroxy6thyl)pi^ 
pyrazolo(4,3-d)pyrimidin-7-one ; 

1-m6thyl-5-(5-(pip6razinylsulfonyl)-2-n-propoxyph 
pyrimidin-7-one ; et 

5-{5-(4-(2-hydroxy^thyl)pip6razinylsulfonyl)-2-n-propoxyph6nyl}-1-m§thyl-3-n-propylO,6-dihydro- 
7H-pyrazolo(4,3-d)pyrimidin-7-one, 
et leurs sels pharmaceutiquement acceptables. 
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Compost de formule : 




dans laquelle R 1 et R 2 sont tels que revendique*s dans la revendication 1 , R 3 est tel que revendique* 
dans la revendication 1 et reprgsente ggalement H, et Y repre*sente chloro, bromo ou fluoro. 
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